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Abstract 
Cyanobacteria and their stromatolites act as interesting foci, providing an 
effective lens through which to visualise land surface and spatial, temporal and 
sacred depth in landscape. Stromatolites date back some 3.5 billion years and 
form a thread through history, from deep time to the present.   
Believed to be the progenitors of all life forms on earth, the close connection of 
cyanobacteria to soil, water, air and sunlight mirrors similar relationships which 
exist between other descendant life forms and the land. The intimacy of these 
aerobes with the natural world can be conceived of as being a metaphor 
depicting a deep desire in the psyche of modern, technologically inclined humans 
to revisit a similar intimacy with the land. Some would recognise this as a 
Jungian, archetypal need to be connected with the earth. 
Cyanobacteria are a rich source of visual material. Deterministic fractal patterns 
are inherent in their diurnal microbial rhythm and stromatolite layer formation. The 
stromatolites provide interesting sculpted forms and mellifluous lines and 
patterns, to be visually explored in drawings. The interfaces between the 
macroscopic and the microscopic elements involved in this unique relationship 
with the land are fraught with artistic tension and visual drama, sufficient to 
inveigle any artist. 
Cyanobacteria, their aerobic cousin, A xylinum, and the stromatolites themselves 
act as microcosms which reflect the balance to be found throughout nature.  
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Preamble 
My home with studio is situated in a suburb of Melbourne which is a busy transit 
hub. I have several leafy oases close by, in the form of gardens, a lake and the 
picturesque remains of an old brick factory. There I let the feeling of the natural 
world seep in, as I create a type of inscape1 and find inspiration to transport back 
to the studio. I am, however, close to an arterial road which feeds onto a major 
freeway. By day the constant monotone of traffic can be heard. Over time I have 
been able to perceive this humdrum as background noise, like waves rolling 
against a shore. However, when I visit the country I immediately “hear the 
silence.” This connection with the natural world is integral to my art making. 
There are memories of a childhood immersed in nature, of early experiences with 
land surface and materials in the form of hand dug terracotta clay and of visually 
stimulating books. My mother was visually impaired so I became acutely aware of 
the need to explicate the visual and to be very sensitive to visual cues. I have 
hope that humans will find more oases, such as mine, within our cities, oases 
artists might develop using innovative materials. New uses of materials, such as 
those I explore in the research project, constitute a thrilling, new way of 
approaching natural materials and the natural world more broadly, whilst still 
working within a traditional framework. I came to the cellulose2 work later in the 
research, but I feel it could have potential be taken much further in the future as it 
encompasses my skills as both an artist and scientist. I envisage methods of 
working in the future with natural materials, especially with bacterial cellulose to 
explore its artistic and ecological potential. Meanwhile I trust that the present 
work will evoke enjoyment, bemusement and a fascination with new approaches 
such as this, perhaps leading others to a meaningful engagement with the natural 
world.
1 The poet Gerard Manley used the term "inscape" to describe “the means the unified 
complex of characteristics that give each thing its uniqueness and that differentiate it 
from other things” accessed February 2, 2015, 
http://www.victorianweb.org/authors/hopkins/hopkins1.html  
2 See Glossary 
	  	  
	  
1	  
Chapter 1: Introduction 
In my more reflective moments the creative research process has often 
resembled a beautiful dance, a dance of life, where art has been partnered by 
science, microscopic by macroscopic, organic by inorganic and animate by 
inanimate. The swell of the creative music slightly lulled as the project reached its 
conclusion.  However the dance of life in the natural world is never done, and 
these elements of land surface do in fact constantly dance as partners to Nature’s 
tunes. 
Visualisation is a process which is pivotal to the research, its inclusion mandated 
by the wording of the title itself. An exploration of “ways of seeing surface and 
depth” is a further requirement of the project title, the exact wording of which 
simply reads as follows: 
Visualising the land: ways of seeing surface and depth. 
In a general sense, the interpretation of the topic statement appears 
straightforward, but upon closer reflection, nuances of meaning, begin to emerge 
as the range of rich artistic possibilities, inherent in the title, become apparent. It 
is therefore helpful to delineate the linguistic parameters and interpretations I, as 
an artist, have used in approaching the project, because these are reflected back 
and forth, like darts of meaning, throughout the drawings and the writing that I 
have created. 
 “Visualisation,” as I have interpreted it, refers to the process whereby one “sees 
with the mind’s eye” albeit sometimes based on prior or present observation. In 
the following chapters “visualisation” is discussed in the light of contemporary 
philosophies proffered by chosen theorists including David Suzuki, David Bohm, 
Arthur J Miller and Robert Nelson.3 The concept is also discussed with specific 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
3 David Suzuki, The Sacred Balance: Rediscovering our place in Nature, (Sydney: Allen 
and Unwen, 2008). Suzuki’s handling of the term “Nature” is very influential in the 
framing of this research in that he uses it to incorporate human identity within the natural 
world. See also David Bohm, On Creativity, (London: Routledge Classics, 2004); Arthur 
J. Miller, Einstein, Picasso and the Beauty that Creates Havoc, (New York: Basic Books 
(Perseus) 2001); and Robert Nelson, The Spirit of Secular Art, (Melbourne: Monash 
University e press, 2007).  
	  	  
	  
2	  
reference to the work practice and underpinning philosophies of the chosen 
contemporary artists, including Sarah Tomasetti, Carmel Wallace, John Wolseley, 
Vera Möller, Shay Docking and Annamaria Weldon.     
Both Bohm and Miller draw meaningful comparisons between artistic and 
scientific visualisation which are considered throughout the exegesis especially 
with regard to the corollaries which they pinpoint as existing between the two 
processes.4 This is particularly relevant since the drawings and writings contained 
within this body of work fuse both my artistic and scientific visualisation. It is also 
of great topical interest in 2015, when boundaries between art and science have 
become increasingly blurred as both artists and scientists share the aim of 
alerting us to the earth’s fragility. Strong elements of scientific visualisation 
appear in the work of Tomasetti, Wallace, Wolseley, Docking, Möller, Weldon and 
the SymbioticA group.   
As artists the process of “seeing,” like that of “visualisation,” is an integral part of 
our métier. In the drawings and in each chapter of this accompanying text, I 
understand “seeing” as the act of visually perceiving both with the naked eye and 
with the aid of microscopy or other visual devices which enable detection of 
microscopic and nano-worlds. 
“Surfaces” here refer both to those planes which are apparent to the naked eye 
and those which must be either visualised or otherwise seen with the aid of 
microscopy. There are the subterranean surfaces which, once uncovered, can be 
viewed unaided. Then there are the seemingly infinite microscopic layers which 
can only be viewed using a technological device. Both types of surface appear 
throughout the drawings and writing. As important modifiers of the earth’s 
surfaces for billions of years, via processes discussed below, cyanobacteria5 
provide many of the surfaces which are explored in the drawings. These 
cyanobacteria are studied both as microcosms which serve as metaphors and as 
lenses through which to view land, surfaces and depth. 
The term “depth” is interpreted as pertaining to physical depth: topography, two 
dimensional and three dimensional surfaces and subterranean layers. Most 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
4 Bohm, On Creativity; Miller, Einstein, Picasso. 
5 See Glossary 
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importantly, however, I explore “depth” at a figurative, conceptual level in the 
sense of spiritual, temporal and spatial depth, as this relates to cyanobacteria and 
stromatolites.6 This interpretation of “depth” plays a major role in the research 
work. It allows for an exciting artistic and philosophical exploration, which enables 
a unique interpretation of the research topic.  
It is also helpful at this juncture to explicate the philosophy underpinning the 
drawings and writing. An ecological philosophy, pertinent to our contemporary 
world, indicates that in 2015 technology and science act as strong determinants 
of how we visualise the land, and its surfaces.7 Many new technologies and 
scientific discoveries are without doubt of immeasurable benefit. It is wise, 
nevertheless, to differentiate technological dross, or the merely flippant, from that 
which is valuable to humankind. 
Contemporary ecological theorists warn against an insentience towards Nature. 
Technology often walls us off, to varying degrees, from the natural world. In this 
way technology-driven, modern lifestyles, characterised by an all-consuming 
passion for the latest technological equipment, can blunt or obliterate our 
awareness of natural lore and mar our approach to the land.8 This idea is 
significant, as I and the artists discussed here, do not seek to drive home an 
ideological argument on current environmental debates. Instead there is a desire 
to explore the human relationship with the natural world and create a sense of 
immersion and belonging in the landscape. 
The following pages discuss these ideas, as I seek, through my drawings and 
writing, to rouse an awareness of such technology-induced lethargy and to 
invoke, at the very least, an attitude of curiosity and bemusement regarding the 
natural world. Hopefully this will lead to a greater degree of engagement with 
Nature by both myself, as artist, and those who view the work and read the 
exegesis. Artists such as Wallace and Möller seem to chide us for our neglect, as 
we heedlessly turn away from the archetypal, spiritual benefits which Nature can 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
6	  See Glossary	  
7 David Tacey, Edge of the Sacred, Jung, Psyche, Earth. (Switzerland: Daimon, 2009). 
8 Richard Louv, Last Child in the Woods: Saving our children from nature-deficit disorder. 
(London: Atlantic, 2010). 
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bestow. Tomasetti, in search for relevance in contemporary times, seems to 
question whether traditional views of Nature hold answers.9   
The engendering of a sense of bemusement to engage the viewer, in similar 
fashion to Möller, use of microcosms as metaphors, comparable to the use of 
visual metaphor by Wallace, and an exploration of natural biological materials, by 
their incorporation into the body of work, constitute just some ways in which I 
address ecological concerns. An ironic twist has been introduced by incorporating 
bacterial cellulose into the work practice. Whilst this form of irony is indeed less 
overt than that used so scintillatingly by Möller, nevertheless it seeks in a gentle, 
persuasive way to emphasise the power of natural lore and of Nature’s materials, 
highlighting our own possible technological conceit. The irony, not to be missed 
here, lies in the fact that many would consider bacterial cellulose to constitute a 
new, recently emerged material,10 whilst in fact it is simply one of Nature’s 
bespoke materials, dating back over millennia. 
Chapter 3 describes how a wide variety of stromatolite samples have been 
sourced, in order to create a set of graphite drawings. A very important feature of 
these drawings is the representation of stromatolite layers, each representing an 
expression of both spatial and temporal depth. These act as markers denoting 
the age of the stromatolite itself, in much the same way as the rings on the girth 
of a tree trunk. The stromatolite layers become a symbol of the temporal thread 
running continuously across the eons of time since the first life on earth some 3.5 
billion years ago. 
In Chapters 2, and 3 I explore the approaches of John Wolseley and Shay 
Docking, who similarly portray layers and explore beneath the surfaces of the 
land. I look also at the work of Chris Drury whose emphasis is likewise on 
exploring stromatolite layers and temporal threads through time. 
Cyanobacterial rhythm has occurred for 3.5 billion years and has governed the 
phases of light and dark in cyanobacteria from the most ancient Original 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
9 Sarah Tomasetti, Quiet/Disquiet exhibition at Australian Galleries, Collingwood, 2014 
accessed January 10 2015, http://sarahtomasetti.com.au/exhibitions/quiet-disquiet.html  
10 Suzanne Lee, Biocouture Jacket, 2010 cited in Melentie Pandilovski “The Bio-Tech 
Species”, Artlink, 34, no. 3 (2014): 21. Lee’s artwork is made of cellulose “produced by 
millions of tiny bacteria grown in bathtubs of sweet green tea.” 
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cyanobacteria to their direct contemporary cyanobacterial descendants. This 
rhythm is portrayed in a set of drawings titled Rhythms of Light and Dark (2015) 
(fig. 21). The drawings are based on cyanobacteria at a cellular level. I therefore 
rely on visualisation, based on my personal knowledge of cells. This is material 
which exists on such a small scale that it cannot presently be clearly detected in 
detail through the light microscope. 
In Rhythms of Light and Dark, discussed in detail in Chapters 1 and 3, a strong 
symbol emerges in the form of a white circular disc. This symbolises the 
capturing of the sun’s light-giving energy and hence the essence of life itself. The 
circular shape has connotations of the cycles in the natural world. The circle filled 
with white light conveys the concept of our lasting dependence on Nature for our 
very survival. Simply put, we as heterotrophs cannot survive without the process 
of photosynthesis, despite all our sophisticated technologies. 
Through Surfaces Darkly is a more experimental work, especially with regard to 
the materials used. Air-dried, bacterial cellulose discs are used as mixed media 
on paper. These, once extracted from the nutrient medium, have been imprinted 
with rust and in some cases also with absorbed inks and pastel. The complete 
work is presented in the form of a grid. Of key significance is the interaction 
between a natural process, rusting, and the bacterial cellulose discs to create an 
artwork. In Chapter 3, similarities are drawn between the bush charcoal brushings 
and the burying of drawings and paintings by Wolseley as well as the stromatolite 
rubbings of Chris Drury.11 
In the Conclusion the discussions and observations of the previous chapters are 
summed up with respect to the theme, approach and the place of the present 
work within the contemporary art scene. 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
11 Sasha Grishin, John Wolseley: land marks III, (Port Melbourne, Vic: Thames and 
Hudson, 2015); Chris Drury, “Waves of Time” accessed January 15 2015, 
http://chrisdrury.co.uk/waves-of-time-an-article-for-art-south-africa-magazine/ 
	  	  
	  
6	  
Chapter 2: Exploring the Science of the earth 
David Suzuki's book, The Sacred Balance, spawned the birth of a fascinating 
journey into ecological Science.12 It paved a pathway between the two disciplines 
of Art and Science and led to interesting reading in the fields of ecology, history 
and the philosophy of science with particular emphasis on creative thought 
processes. The works of Arthur J Miller, who explores ideas in the field of history 
and philosophy of science, are fascinating and informative to read. Miller 
compares the inspirational thinking of Einstein and Picasso in his book, Einstein, 
Picasso, Space, Time, and The Beauty That Causes Havoc.13 He highlights the 
mathematical thought processes underpinning many of Picasso’s works and 
similarly many of the artistic conceptualisations underpinning Einstein’s work. 
Bohm draws similar corollaries between aspects of scientific and artistic thinking 
in his book, On Creativity.14 It is in this vein that this chapter will address the 
merging of my scientific thought processes with the art I am creating. The entities 
should not be seen as separate. Just as Suzuki utilises scientific knowledge to 
reflect on broader ecological and philosophical issues, I wish to apply and 
express scientific knowledge in creating visual representations of the beginnings 
of life on earth. The threads of the ecological theory and the philosophy of Suzuki, 
together with the thoughts of other theorists and their influence on my art 
practice, will be taken up once more and explored below because they are a core 
element of the work practice and its philosophical underpinning. 
In an interesting marriage of imagery and science, Suzuki portrays humans as 
being formed of stardust. Further he refers to "the earth elements" of water, soil, 
fire and air and makes the claim that we actually are the air.15 Likewise he also 
claims that we have the water of the oceans flowing in our veins and finally he 
postures that we are made from the soil.16 At first one might believe that, in a 
flight of poetic fancy, these are metaphors used by Suzuki, or even expressions 
of indigenous belief.17 Yet soon it becomes apparent that these are not intended 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
12 Suzuki, The Sacred Balance. 
13 Miller, Einstein, Picasso: Space, Time and the Beauty that Causes Havoc. 
14 Bohm, On Creativity. 
15 Suzuki, The Sacred Balance, 17. 
16 Ibid 
17 Peter Knudtson and David Suzuki, Wisdom of the Elders: honoring sacred native 
visions of nature, (Sydney: Allen and Unwen, 1992). 
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as metaphors in the usual sense. These are scientifically based statements, 
which coincidentally also strengthen many age-old, indigenous, spiritual beliefs.18 
Suzuki demonstrates the validity of his claims with a charismatic alacrity of 
argument. He uses scientific logic to introduce a series of arguments and 
demonstrate their credibility. Suzuki introduces us to contemporary concerns 
about humankind within the natural environment, insisting that we must actively 
recognise our place as humans within Nature, in the face of burgeoning 
technological developments, some of which could seriously harm the future of our 
planet as we now know it.19   
The Sacred Balance follows this interesting style throughout. As a professor of 
molecular biology and popular scientist Suziki’s unique style is simple and clear 
which almost belies the sophistication of the underlying concepts. All imagery is 
supported by impeccable science. Key here is his attention to each of the "earth 
elements" and our relationship to them as humans. Suzuki explores, with great 
dignity and sentience, our intricate, biological associations with Nature. He 
highlights cyanobacteria as the progenitors of an oxygenated atmosphere and 
facilitators of all subsequent aerobic life forms on the planet, including 
humankind.20  
Cyanobacteria and the stromatolites which they form, are central to the drawings 
that I create for this research project: they fill the central role of serving as 
microcosms and act as lenses through which I visualise surfaces and depth. The 
research of other expert scientists in the specialised fields of the original and 
contemporary bacteria, stromatolite geology and associated palaeontology and 
mathematical statistics supplement the work of Suzuki and Marguilis.21 This 
approach has enabled me to encompass both overarching philosophical and 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
18 Suzuki, “A Prayer to the Inner forms of the Earth,” in Knudston, and Suzuki, The 
Wisdom of the Elders, 164-67. 
19 Suzuki, The Sacred Balance. 
20 Suzuki, The Sacred Balance, 67-69. 
21 Juergen Wiegel and Michael W.W. Adams, Thermophiles: the Keys to Molecular 
Evolution and the Origin of Life, (London: Taylor and Francis, 1998). International 
Kalkowsky Symposium, Geology and Stromatolites, 2008; Didier Gonze, et al, “Modeling 
Circadian Clocks: Roles, Advantages and Limitations.” Central European Journal of 
Biology, 6, no. 5, (2011): 712-29; Knudtson and Suzuki, Wisdom of the Elders; Lynn 
Margulis and Dorion Sagan, What is Life? (Berkley: University of California Press, 2000).  
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ecological theory as well as more in-depth, specialised scientific information in 
the specialised areas of cyanobacteria and stromatolites.   
This research is scintillating and has certainly fed into my conceptualisation 
process, as I have sought to translate it, in a fertile, visual way, into the artistic 
framework of the drawings. The research has revealed some of the similarities in 
the creative processes which are inherent in the two disciplines of Art and 
Science. David Bohm comments on the similarities between what inspires and 
drives scientists and artists in their respective endeavours. He argues that both 
wish to “discover something new that is whole and total, harmonious and 
beautiful.”22 As Bohm sees it there is a common creative fire in the belly of both 
artist and scientist. Similarly Arthur Miller also reveals a mutuality of thought 
processes and mode of inspiration between great artists and scientists, such as 
Picasso and Einstein.23 Because I have a background in Chemistry and 
Molecular Biology gained through previous postgraduate research I find such 
connections between art and science fascinating. Inevitably, when I now want to 
visually represent these various forms of life sustaining bacteria I draw upon that 
store of scientific knowledge gained over many years of study. 
The Science 
The first cyanobacteria are believed to have originated on earth around 3.5 billion 
years ago, probably arising from earlier, simpler, non-autotrophic prokaryotes,24 
which would have scrounged in order to eke out an existence from any available, 
rather scarce chemicals that the ancient environment had to offer. The original 
cyanobacteria would have had a distinct advantage in the ancient environment 
since they were autotrophs with the ability to fix the energy of sunlight and to 
transform it into simple sugars to be stored and used for their own energy needs 
as required. This was an enormous evolutionary step and forged the way for 
cyanobacteria to become the ascendant life form which would then dominate the 
oceans, forming an abundance of stromatolites. Over time these microorganisms 
oxygenated our earth's atmosphere, opening the way for the subsequent 
evolution of other aerobic life forms. The advent of such new life forms would 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
22 Bohm, On Creativity, 2. 
23 Miller, Einstein, Picasso. 
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  See Glossary	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have occurred, firstly via a process of multiple endo-symbiotic events. In such 
events single-celled prokaryotes would have ingested cyanobacteria and each 
other and in this cannibalistic process would have also gained autotrophic 
capacity and membrane-bound organelles.25 Stated briefly, this knowledge 
serves to illustrate the chain of events set in motion by the original cyanobacteria. 
It is also important here in that it illustrates how species can generate their own 
set of predators. This is exactly what the original cyanobacteria did when they 
oxygenated the atmosphere, as a byproduct of their own photosynthesis.    
Despite the evolution of predators, Cyanobacteria have an impeccable survival 
record, having lived on earth for almost 3.5 billion years. Most other life forms 
have come and gone, riding the tides of evolutionary history and geological 
events, but cyanobacteria have endured across the eons of time. Contemporary 
forms of these original cyanobacterial species, the direct descendants of the first 
cyanobacteria, proliferate today and in many of their cellular functions and 
structures still bear the original hallmarks and structures of their original 
ancestors.  
Today Cyanobacteria still exist as single coccoid cells, in colonies within filaments 
or in colonised sheafs. They are classified as belonging to the Kingdom of 
eubacteria and it is projected that there are 2000 to 3000 species of coccoid 
cyanobacteria on earth today. In modern times cyanobacterial colonies have 
many would-be predators and hence now survive in some of the most inclement 
and harshest niches on earth, where few predators dare to venture such as: sub-
zero regions, directly below thermal springs, in hyper-saline waterways, in 
mangrove and cycad roots and in arid deserts. This makes these bacteria of 
interest to me as an artist. In their struggle to survive under such conditions, they 
have developed a biological armory against what is often an incredibly 
inhospitable environment. This creates a sense of drama and tension that informs 
the visualisation process. The tension exists because these cells are in many 
aspects so vulnerable in the face of the macroscopic world, vulnerable because 
of their microscopic size, vulnerable by nature of the fact that their small circular 
genomes exist free in the cytoplasm, without the protection of a nuclear 
membrane. It is the numerous survival devices, which these bacteria have 
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acquired to combat their harsh environments and shield their vulnerability which 
interest me a great deal, both as artist and scientist. Hence one might well view 
the cells as vulnerable in many ways, but tenaciously strong in their genetic code 
which provides them with fascinating protective features enabling their ongoing 
survival. Special protective features which I have researched are stromatolite 
formation, glycoprotein and cellulose production, s-layers, fine particle 
mineralisation, filamentous motility, photosynthesis, phycobilisomes, circadian 
rhythm, stressosomes and mesosomes.26 Many of these processes will be briefly 
described here in order to provide a background understanding of the science 
which underpins the research project. 
Stressosomes are small proteins which are present in the protoplasm of 
cyanobacterial cells. They are designed to become active if the cell is exposed to 
various types of cellular stress and environmental duress. They activate cellular 
reactions which are designed to counter the danger of the impending situation, 
and thus they play a very important role in directing the protection of the cell. As a 
simple analogy perhaps one could compare these to the adrenalin which humans 
produce in stress situations. Visual images of an array of such stressosomes 
have been produced by the laboratory of Professor Kristine Ziegler of 
Regensburg University, through x-ray crystallography.27 As an artist I find 
stressosomes and mesosmes have great potential, because of the patterns they 
present and some interpretive sectioned mesosomes are included in the tissue 
sections I have depicted in Rhythms of Light and Dark. 
Cyanobacteria are able to fix nitrogen from the atmosphere and form special 
symbiotic relationships with mangrove roots, mosses and lichens in nitrogen 
depleted soils and indeed with corals. They are thus donors of nitrogen to the 
roots of these plants and are vital to the ongoing existence of these flora. One of 
the special stromatolites, in the collection of the Natural History Museum, has 
lichen on its surface that is possibly evidence of an earlier symbiotic relationship 
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  See Glossary	  
27 Christine Ziegler, “Structural Investigation of the Stressosome Complex,” Universität 
Regensburg, accessed June 16 2014, http://www.biologie.uni-
regensburg.de/Biophysik2/Ziegler/Research/  
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between the lichen and the live cyanobacteria which once resided on the 
stromatolite surface.28   
Stromatolite formation and the biotic stromatolites themselves are an important 
focus of my art. As stated, many cyanobacteria live in colonies and filaments in 
the oceans where they carry out photosynthesis on a daily basis during the 
daylight hours in order to survive. The filamentous colonies form mats whose 
mucilaginous, sticky outer surfaces, consist predominantly of bacterial 
glycoproteins and some bacterial cellulose, that gradually accrue fine particulate 
which then mineralises to form a hard stromatolite layer.29 This is not a passive 
occurrence, because the cyanobacteria in the mat biochemically contribute to the 
process, thus actively encouraging it. In order to escape entrapment within the 
mineralising layer the colonies, which possess filamentous motility, move to the 
top surface of each successive mineralised layer as it forms, thus putting 
themselves in an optimum position to harvest all available sunlight. 
Photosynthesis can thus continue unimpeded.30  
The ability to form stromatolites is a highly effective adaptation on the part of 
cyanobacteria, because these structures aid the cyanobacterial colonies to better 
survive, by providing stable structural platforms on which the colonies can reside, 
rather than floating around precariously in the water. Like the pellicle structures of 
other types of aerobic bacteria, such as A xylinum,31 described later, the 
stromatolite layers provide the cyanobacterial colonies with a prime position at 
the interface between the water surface and the atmosphere, thus optimising their 
ability to harvest nutrients by diffusion from below and sunlight and much needed 
gases from the atmosphere above them.  
So in this manner, layer by layer, the stromatolites are formed, and eventually 
become domed laminar structures, growing at an average pace of 1mm per year. 
As growth proceeds the single base layer may become divided and branches of 
stromatolites might grow out of the base in a digitate form to produce what are 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
28 Sample from Natural History Museum London 
29 David R. Nobles, Dwight K. Romanovicz and Malcolm Brown Jr. “Cellulose in 
Cyanobacteria. Origin of Vascular Plant Cellulose?” Plant Physiology, 172, no. 2, (2001): 
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30 Suzuki, The Sacred Balance, 43. 
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  See Glossary	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called digitate stromatolites. Sometimes the stromatolites will grow to surround a 
shell or other impediment to the normal growth path and form an oncolite. If the 
filaments have a clotted formation, they will form a thrombolite which is non 
laminar. Thrombolites are depicted by artists Carmel Wallace and Annamaria 
Weldon at Lake Clifton, WA, and are discussed further in subsequent chapters.  
There are set patterns of growth and process in stromatolite formation, governed 
by the laws of physics and involving deterministic fractal theory and such 
phenomena as rates of diffusion of nutrients through the water. Nevertheless 
individual environmental circumstances do play a role and stromatolites in this 
way assume their own unique characteristics as they grow. This very fact makes 
them all the more alluring to the visual artist. They can be seen as unique, three 
dimensional, sculpted structures which certainly intrigue with their various 
shapes, colours and patterns and the testimony they bear to their past or present 
intimacy with their own particular environment. Indeed Annamaria Weldon, who 
envisages the thrombolites as sculptors in their own right, poetically describes 
them as “still life in aragonite.”32 
I have modelled the cyanobacterial mat formation by creating a simple microcosm 
in a bowl, consisting of a pellicle-producing, probiotic aerobe, A xylinum, growing 
in medium, (fig. 14). A xylinum is a close aerobic cousin of cyanobacteria and the 
pellicle is a very apt model for the cyanobacterial mats and for Suzuki’s theory of 
balance in Nature. This was safe, simple and easy to set up. I first thought of this 
idea of setting up a model for stromatolite mats when I read about how bacterial 
cellulose is involved in paper making and in bacterial leather production.33 The 
protocols, cultures and mediums, used by other artists such as Suzanne Lee, 
have a basis in biotechnology34 focussed on human genetics, and are very 
different in both form and intent, to those I have used.35  
The cellulose is produced as a pellicle which grows to the edges of the container 
in which it is housed regardless of size or shape. The pellicle is formed by the 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
32 Annamaria Weldon cited in Amanda Alderson, Adaptation, Perth: University of 
Western Australia, 2012, accessed November 14 2013, 
www.amandaalderson.com/images/curate/Adaptation-catalogue.pdf. 
33 Jennifer Johung, “Vital Maintenance TC&A”, Artlink, 34, no. 3 (2014): 46-49. 
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  See Glossary	  
35 Lee, Biocouture Jacket, 2010 cited in Pandilovski “The Bio-Tech Species”.  
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bacteria as very fine fibrils which then connect to form a strong, fine cellulose. 
The purpose of the pellicle from the bacterial viewpoint is to provide a stable 
platform where the colony can reside in balance between the energy containing 
nutrient below and the oxygen in the air above. The pellicle also facilitates a form 
of symbiosis between the A xylinum36 and the yeast which co-inhabit within the 
pellicle. A further purpose of the pellicle is to function as a protection by sealing 
off the liquid surface so other would be invasive organisms are precluded access 
to the medium below. A xylinum produces vinegar as a byproduct of its 
metabolism and hence it is important to check the pH of the medium regularly.  
One interesting example of how stromatolites acquire their own unique features is 
the occurrence of the "Cotham Marble,” (fig. 16). As these particular 
stromatolites, found on the Bristol coastline of England, were forming it is 
believed that ancient worms, dragging mud and gaseous bubbles, caused the 
formation of what appear to be landscapes in the final stromatolite formations.37  
Another important feature of cyanobacteria is their filamentous motility which 
enables them to move towards light. This is an essential property so they can 
photosynthesise to best advantage. Photosynthesis occurs when red light is 
channeled into the cell via antenna-like protein structures on the cell surface, 
called phycobilisomes. The cell surfaces are studded with phycobilisomes during 
daylight hours. In many cyanobacteria studied recently, the phycobilisomes are 
re-absorbed during hours of darkness so the cell can utilise the nitrogen for other 
cellular purposes. The light then undergoes a series of changes along a 
biochemical pathway which occurs on special apparatus situated on the thylakoid 
membranes within the cell.38 Cyanobacteria exist according to a circadian rhythm 
which is light driven, inbuilt and intrinsic like our own circadian rhythms, and 
occurs on a diurnal basis following a pattern of light/ dark reactions.39 During the 
dark phase in many cyanobacteria the phycobilisomes are reabsorbed into the 
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  See Glossary	  
37 Yadira Ibarra, Frank A. Coretti, Sarah Greene and David Bottjer. “Microfacies of the 
Cotham Marble: A Tubestone Carbonate Microbiolite from the Upper Triassic, South 
Western UK.” Palaios, 29, No.1, (2014): 1-15. 
38 MacColl, Cyanobacterial Phycobilisomes 
39 Golden et.al, “Cyanobacterial Circadian Rhythms,” Annual Review of Plant Physiology 
and Plant Molecular Biology, 48, (1997): 327-354.   
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cell material to provide essential nitrogen for other vital cell metabolisms. The 
latter is the situation reflected in the Rhythms of Light and Dark, (fig. 21). The 
phycobilisomes then only reform and reappear when the light phase returns. As 
an artist I find this process full of potential. The circadian rhythm is seen by 
statistical mathematicians as a statistical fractal. Just as a cicada's or a 
grasshopper's rhythmic tune sounds out on a hot summer's night, reminding us of 
summers past and summers yet to come, so the unseen, unheard circadian 
rhythm of the cyanobacteria occurs daily, speaking of the very throb of life itself, a 
throb of 3.5 billion years. 
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Chapter 3: Visualising the Science 
This is an act of pilgrimage in writing: Annamaria Weldon seeks and finds, she 
advances with tact and attention, she gives the readers the gift of seeing 
landscape through new eyes.40 
The aim of this research is to visualise the land afresh through a lens of 
cyanobacteria and stromatolites. This research journey embraces personal and 
interpretive exploration of surfaces and interfaces, whilst also delving into the 
subterranean aspects of landscape, in order to reveal elements of spatial, 
temporal and spiritual depth at both a physical and a conceptual level. To 
facilitate the achievement of these very specific goals there is a distinct focus on 
individual elements, such as stromatolites and microorganisms, plucked from the 
natural environment. Artists Vera Möller and Carmel Wallace derive inspiration 
from individual entities, gleaned from the land, or placed into the landscape, often 
involving the world of the microscopic. This approach befits contemporary art 
practice and philosophy. John Wolseley and Shay Docking might be seen to have 
presaged such approaches to landscape when they foraged below surfaces and 
portrayed individual, geological components of landscape. Peter Hay similarly 
focuses on the significance of microcosms in the landscape by explaining that: 
“When I go to wild places I look down to the complicated small worlds at my feet. 
Here is evolution’s flamboyance. Here it is always show time.”41 
Suzuki, proffers a view of Nature where Ecology, Science and the Spiritual are 
inextricably intertwined, and humans by the molecular substance of their being, 
essentially exist as an integral part of the sacred balance in the natural world.42 A 
similar philosophy underpins the approach to Nature in this art practice. The 
spiritual is now frequently expressed as a deep relationship with the land and the 
nurturing of a meaningful sense of place. The artists considered here express a 
strong consciousness of possible environmental harm caused by ill-conceived 
technologies. Others flag the increasingly blurred boundaries between the natural 
and the artificial by creating hybridised worlds.43 Their philosophy either counters, 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
40 Nicholas Rothwell cited by Weldon, The Lake’s Apprentice, cover. 
41 Pete Hay, “Nature Culture: Merging Principles on the Skullbone Plains,” The Skullbone 
Experiment: A Paradigm of Art and Nature, (Hobart: Tasmania Land Conservancy, 
2013), 6. 
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or significantly aligns with the intrinsic essence of the present research. John 
Wolseley, Carmel Wallace, Vera Möller and Sarah Tomasetti have been chosen 
for in-depth discussion. Writer-photographer Annamaria Weldon, Shay Docking, 
Chris Drury and artists from SymbioticA appear more tangentially, being 
mentioned at appropriate points in the discourse. Eva Maria Ruhl and Susan 
Schwalb are discussed only in relation to methodology. My work therefore closely 
coincides with the contemporary conceptualisations of landscape, and with the 
philosophy of Suzuki outlined above, albeit in a unique and individual way.  
Docking’s work is of interest here as many of her graphite drawings reveal a 
philosophy in tune with concepts of the microcosm and explore spatial, temporal 
and spiritual depth associated with land surfaces. Her work is underpinned by the 
philosophy of Carl Jung,44 a philosophy espousing the archetypal need for man’s 
spiritual connection to the land. This is a philosophy dear to the heart of Suzuki. 
Docking animates the landscape depicting volcanoes as life creating whereby the 
molten interior spills over onto the land surface, creating new life. As well as a 
deep sense of the spiritual and frequent symbolism alluding to the life-giving 
womb, Docking’s drawings depict an animated landscape, (see for example fig. 
4).45 This is expressed in her drawings by the strong, rhythmic style and the force 
of her line work: metaphors about life abound. As Posada argues, “The 
fundamentals of human identity are found in the molten core of the earth, of the 
collective unconscious.”46 In a similar vein metaphors relating to the land are 
found in my own work practice and in that of the other artists considered here. 
For example Wallace’s use of the microscope and my attention to the forms of 
the cyanobacteria also reveal microscopic life within the landscape.  
Like myself, Docking favoured the idea of the “inscape” and was in like manner 
drawn to the poetry of Gerard Manley Hopkins.47 Her drawings were done as 
records of what she saw but visualisation and imagination played a unique role in 
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45 Andrew Simpson, Song of Earth and Sea: Shay Docking (1955 – 1996), (Sydney: 
Macquarie University, 2011). 
46 Rudolfo Posada, Tower Hill and other Volcanoes. A survey. (Warrnambool, Vic: 
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the final rendering.48 In similar vein, the stromatolites depicted in the present 
body of art work are records of the actual rocks, but visualisation enters the 
drawing process leading to a partial metamorphosis of form. 
Docking had a strong love of geology. She repeatedly depicted volcanic craters 
from the Western District of Victoria and New Zealand. Many of her works also 
explored rock forms, often drawn from the outer environs of Sydney Harbour. In 
Lacuna – Volcano with Double Crater and Cone (1968), (fig. 4) Docking has 
depicted a double volcanic crater from New Zealand. The spatial layout of the 
work, the conceptual approach to land surface and the exploration of what lies 
beneath the surface bear some resemblances to works by John Wolseley, in 
which he depicts desert sand dunes.  
One detects also a common theme of archaeological antiquity in Docking’s 
Wolseley’s, Drury’s and my own work. The strong elements of ancient time in 
Docking’s drawings seem to occur when she creates images devoid of all 
sound.49  A similar sense of ancient time is expressed by the choice of archaic 
fossils and the depiction of geological layers in the works of Wolseley, Drury and 
myself as discussed in the ensuing text. 
In A natural history of sand dunes – Arrerente Desert, 1992-93 (fig. 5) and Edge 
of the Desert - Roedinga Range, (1992-93), (fig. 6) John Wolseley visually 
articulates the way in which he explores outer land surfaces, vegetation and 
underlying layers. It seems possible to palpably feel the sandy textures of the 
layered rock. The paring back of surface to find further surfaces and temporal 
truths is one important element in Wolseley’s engagement with the land. He often 
buries drawings under the soil for prolonged periods, to imprint on them the 
organic and inorganic reactions of the natural world. Wolseley writes: “I have 
been looking upon these layered archaeologies, these gold and red piles of 
different histories and systems as a metaphor for the human psyche.”50 In these 
works the layers are clearly evident just as are the layers within stromatolites. 
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49 Ibid	  
50 Wolseley cited by Sasha Grishin, “John Wolseley’s Wild Heart”, Art Collector, Issue 53: 
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They also resemble the stromatolite layers on inner walls of Chris Drury’s Time / 
Wave Chamber at the Cradle of Humankind.51 However, in stromatolites the 
spacing and patterning of the layers is not random, as Wolseley’s might 
perchance be. In the drawings at hand, considerable interest lies in the 
interactions between more vulnerable cyanobacteria and the rugged macroscopic 
environment. These are the types of interaction which Wolseley seeks by burying 
his paper underground. Although in my art practice I am not concerned with 
metaphors for the human psyche, I nevertheless share with Wolseley and Drury 
the curiosity to look deeply below surfaces to discover what time has deposited 
there. 
In Wolseley’s lithograph, The dune remains the same, only the margin changes, 
(1992-93) (fig. 7) there is, in the fluid line work, evidence of a deep sense of 
connection with the land’s every nuance and undulation and a need to explore 
the small changes in surfaces as well as the labyrinths beneath. According to 
Sasha Grishin, “In Wolseley’s art it is not a case of claiming the landscape but 
coming to grips with it on its own terms and understanding how it affects you and 
not how you affect it.”52 Suzuki, Wolseley and I would agree, that we are the 
soil.53 Our own human, spiritual, cultural and evolutionary histories lie buried in 
the soils and strata beneath surfaces. It is this sense of rugged earthiness, in 
Wolseley’s surfaces, which pertains so well to the harshness of the macroscopic 
world in which cyanobacteria have been challenged to survive for some 3.5 billion 
years. 
Docking’s intense interest in geomorphology of the land, shared with Wolseley, is 
expressed in her reflections about landscape. She bemuses the fact that most 
people never heed anything which is happening beyond their immediate ken, 
even ignoring what happens beneath their own feet. She asserts that one needs 
to bring curiosity and imagination to a study of landscape, further commenting 
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that naturally diverse cultures will approach these reflections on landscape 
differently, some through dreamtime stories, others through modern science.54  
Carmel Wallace pursues the science of the earth through microscopic attention to 
the waterborne organisms that have been integral to the growth of thrombolites 
throughout the ages. In Lake Life #11 (2010) (fig. 8) and Lake Clifton Water 
Droplet #16 (2010) (fig. 9) the aesthetic beauty of forms normally invisible to the 
naked eye are used to raise awareness of environmental issues.55 Like Wolseley 
and Docking and fellow artists, considered here, Wallace’s artistic curiosity leads 
to exploration beyond what appears to be immediately evident, to explore the 
microcosm. Wallace’s images created by using a light microscope to produce a 
set of digital photographs of water droplets present transitory glimpses of the 
water’s surfaces as they might appear at close range. This creates an intimate 
sensation of layers and bubbles within the water. Again, as with Wolseley, there 
is sensation of textured layering and of exploration beneath the outer surface, 
albeit in this case within an aqueous environment, rather than Wolseley’s gritty, 
sandy one. All images in the series form vignettes of what are far vaster marine 
surfaces: dealing with microcosms creates a sense of intimate engagement with 
the land.  
Wallace’s digital images demonstrate a delight in the use of eosin dyes to create 
a sense of fineness and ephemerality, rather than adhering to robust scientific 
protocols prescribing dye usage.56 The exquisite delicacy in these photographs 
can be seen as a metaphor for the vulnerability of the entire Lake Clifton water 
basin.57 By utilising the dyes, as only an artist would, Wallace has produced 
images of rare aesthetic and spiritual beauty. It is this sense of fineness and 
delicacy which relates so well to the vulnerability of individual cyanobacterial cells 
which have had to pit themselves against rugged macroscopic interfaces for 3.5 
billion years. This quite tantalisingly elusive sense of delicacy, in Wallace’s 
photographs and prints, has influenced my personal conceptualisation of the 
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fragility and vulnerability of the individual cyanobacterial cells. It has informed the 
present body of work, as I seek to portray, at close range, interpretations of the 
inner surfaces of individual cells. 
The range of artistic responses to the landscape and environmental issues from 
the shovel of Wolseley and Docking to the microscope of SymbioticA artists and 
others share a common goal to navigate new possibilities and to discover hidden 
worlds. Similarly Vera Möller uses her scientific background to create Fictional 
Hybrids, (2011) (fig. 10) and draw our attention to the beauty and complexity of 
nature.58 She does not use Synthetic Biology, to create her artificial beings, as 
some do.59 There is an appealing, scintillating wit in Möller’s practice, which, like 
the practice of Wallace, also imparts serious ecological messages. According to 
Robert Nelson, “Möller extrapolates the scientific manipulation of nature, 
producing hundreds of cloned or near identical striated forms in dense 
formations.”60 Her images and sculptures, at first, appear to bear convincing 
verisimilitude to actual living organisms, but upon a closer perusal, one detects 
no such semblance. She questions entrenched, canonical perceptions about 
Nature and technology as well as contemporary human ability to perceive and 
differentiate changes occurring at environmental surfaces. Her work “explores the 
blurred boundaries between the natural, artificial and illusory phenomena in the 
natural world.”61 This also holds true for Wallace, with sculptures like Octopus’s 
Garden, based on found, synthetic objects washed up from the ocean.62  
Möller’s work is highly imaginative, as in her Liquilumber Exhibition63 and in her 
installation of tiny, sculpted, fictional micro-fungi which she placed among lichens 
and leaf mould in King’s Wood in Kent, during a residency.64 The fields 
surrounding King’s Park were abloom, a sea of golden canola, often associated 
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Timestamp Experiments 
60 Nelson, Good vibrations to test the Retina.  
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with genetic crop modification. This contributed a sense of satire to the overall 
installation. The fungi were accompanied by a fictional mycologia, listing 
imaginary biological classifications. A set of information panels accompanies 
these stromatolite drawings, but one based in scientific reality. I, like Wallace and 
Möller, am also deeply concerned about the rightful place of humans and 
technology within the contemporary environment. In the world of stromatolites the 
boundaries are presently quite clear. In the inclement, far-flung wilderness 
niches, which they inhabit, there is little if any encroachment by other life forms, 
or by contemporary technology, but this could all alter with rising sea levels and 
changing salinity. Wallace’s water droplets presage such possibilities for the 
thrombolites at Lake Clifton, (fig. 3). 
Concerns for the landscape are demonstrated in a very different manner by 
Sarah Tomasetti, who, by contrast, depicts the majestic alps of New Zealand as 
seemingly timeless yet with an air of fragility and vulnerability, (Fig 12).65 The 
sublime landscapes owe much to the precedents and traditions of Romantic art 
from the late eighteenth and early nineteenth centuries. Drawing on the work of 
Kate Rigby who explains our twenty-first century approach to the environment 
and ecology as deeply connected to romantic ideology, Tomasetti gives visual 
expression to contemporary expression of the romantic.66 The finely drawn 
images in the exhibition Quiet – Disquiet initially engage the viewer’s emotions 
with promises of permanence and the safe immutability of the rugged cathedral-
like peaks. A sense of the traditional is further evoked by the medium of fresco, a 
medium associated with medieval and early renaissance art and religion. 
Tomasetti challenges the conventions of the medium by drawing finely on the 
surface with oils, encaustic and graphite. These subtle and unexpected 
anomalies are revealed on closer inspection of the frescos. There are also 
unexpected areas of crazing and cracks in the plaster. Peak Melt Set V (2014) 
(fig. 12) consists of three fresco panels which depict a range of peaks that almost 
match but not quite, thus presenting a type of puzzle. Each view is depicted in a 
slightly different light. In this way Tomasetti explores landscape in a traditional 
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way, but uses various techniques to comment on contemporary doubts about 
religion and modern technology and their effect on land surfaces and interfaces.67  
Tomasetti’s work contains distinct temporal elements, epitomised in the ancient 
mountains, the fresco medium and the associations with a Romantic style of 
paintin. The titles of many of her exhibitions are based on themes about time, 
such as Temporality and The Surfaces of Last Scattering.68 In fact spatio-
temporal concepts are key themes underpinning her art practice. Surface of Last 
Scattering references the state where matter is just at vanishing point, but, most 
importantly, also refers to the period at the very beginning of the universe. Here, 
however Tomasetti also hints at a possible ending.69 There is reference to time 
as seen from a grander vantage point than our customary, linear 
conceptualisation. The actual works refer to linear time, but notional concepts of 
space-time underpin them. The cues about ephemerality, connected with the 
disappearing glaciers in her latest exhibition, Quiet/Disquiet,70 similarly create a 
sense of uncertainty, which exists in direct contrast to the veneer of idyllic natural 
permanence and tranquillity which the works can might seem to portray. 
Interestingly, Tomasetti uses these concepts of time, ephemerality and 
permanence, contrasting them in such a way as to create paradox and, like 
Möller, a sense of blurred boundaries and the dissolution of certainty.71 I use 
elements of time to underline a sense of reassurance, continuance and faith in 
Nature, to encourage the viewer to take a deeper, more intimate engagement 
with the stromatolites in their natural environment. In my practice the strong 
emphasis is on linear time and on deep personal engagement.  
In The Sacred Balance Suzuki frames his work in a similar way to Tomasetti’s 
Surface of Last Scattering, referring to the birth of our universe and our origins as 
stardust.72 Oron Catts, when outlining the Biogenic Timestamp Project, refers to 
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the concept of space-time.73 Nevertheless, in their work, these artists revert to a 
depiction, referenced within a linear time frame. I emphasise linear time in my 
practice in order to produce images which belong to a time span with which our 
minds and hearts can more comfortably engage. I seek to highlight the temporal 
aspects of cyanobacteria which have existed for 3.5 billion years. Catts muses 
upon the words of Manuel DeLanda who images a comparison between a world 
view that sees time in relation the origin of the universe and one where the 
everyday practical world is dominant. In DeLanda’s view those with a very long 
timescale would tend to worship flows whereas we with our short timescale tend 
to worship rocks.74 This emphasises how important such reference points are and 
how they can be used by the visual artist to create a desired effect of temporal 
depth. 
SymbioticA artists, such as Hideo Iwasaki and Oron Catts, are presently working 
on spatiotemporal patterning, at scientific and artistic levels, with live 
cyanobacteria, looking at pattern dynamics and in vitro circadian rhythm.75 In my 
art-work I also explore cyanobacterial circadian rhythm in the form of drawings, 
contrasting light and dark phases, showing the occurrence of photosynthesis in 
the light phase. These drawings of circadian rhythm in cyanobacteria have been 
arranged in a repeating grid to emphasise the stochastic / deterministic fractal 
patterning of this, the most ancient of all circadian rhythms, having been repeated 
daily, unremittingly for 3.5 billion years.  
When viewing Tomasetti’s exhibition, Quiet/Disquiet, it is evident that both 
spiritual and religious strands co-exist here. The mind, as if by habit, seeks to 
believe that Tomasetti presents these as co-dependent elements. Cues about 
religion and the spiritual converge closely with the spatiotemporal elements in the 
work. At face value one sees the presentation of Western civilization’s traditional 
assumption of custodial religious control over Nature, portrayed through the 
presence of religious cues, the fresco medium, polyptych style and the use of 
Romantic landscape style, (see for example Fig. 13) One might be forgiven for 
believing that this is a nostalgic return to an older landscape philosophy, where 
religion prescribed the spiritual in Nature and saw humans as custodians of the 
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land, in the name of monotheist religion. However, the anomalies in these works, 
mentioned earlier, descry such immediate acceptance and lead to the conclusion 
that something is awry. Tomasetti seems to suggest that such an approach does 
not truly befit our secular age.76 Is she suggesting that we should seek the 
spiritual in personal communion with Nature, rather than through the intermediary 
of religion, whatever our religious view? Even here, however, there is uncertainty 
and a sense of dissolution. Despite the overlay of religious cues Tomasetti 
touches us with the deep, sensitivity which she brings to her drawings. It is this 
latter aspect which conveys the true spiritual depth in Tomasetti’s work. One 
senses her deep angst about the plight of the environment in the face of climate 
change and the resultant receding snowline.77   
My artwork also springs from deep reverence for Nature, a sense of the spiritual 
and strong personal engagement with stromatolites. One tends to associate this 
spiritual depth with two seemingly polarised phenomena, namely either the 
ephemeral or alternatively with elements, perceived to be of ancient or enduring 
value. Tomasetti creates spiritual depth in her work, at the same time comparing 
the ephemeral with the seemingly immutable and unchanging. She stimulates us 
to consider what constitutes the spiritual in contemporary art, in a similar way 
perhaps, to Robert Nelson in the conclusion to his book The Spirit of Secular Art, 
where he discusses the notion of a clash. He sees this as existing between the 
progressive mindset in contemporary art, which is of a progressive nature and the 
sacramental backdrop to art. Nelson postulates that it might be this apparent 
dichotomy which still permits art to have a claim to spirituality.78 
The spiritual depth in my drawings is based on concepts of sacredness, 
surrounding first life and the ancient timeline of cyanobacteria. This converges 
with the style and the spatiotemporal aspects of the drawings. Weldon and 
Wallace share my sense of reverence for the ancient in the natural world, 
expressed in their photographs of the encrusted thrombolites growing in the silver 
sheen of Lake Clifton.79 There is a deep and moving spirituality to Wallace’s 
microscope photographs of water droplets and in the aptness of the visual 
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metaphor which they express. Weldon captures the soul and pulse of the land 
when she shares moments of deep reverence, in descriptions of Yalgorup. She 
describes the thrombolites as “lacustrine” and further envisages them as they 
“build, adapt, and sculpt,” calling them “still life in aragonite.” She refers to Lake 
Clifton as a scene of “ancestral memories” and in so doing expresses the type of 
deep spiritual well spring which finds a mutual presence in each of our work 
practices.80 
Thus the body of work produced for this research project and the approach taken 
to a study of landscape lie well within the area of contemporary art practice, 
especially with regard to the use of microcosms and metaphor, the search for a 
sense of place and a defining of the spiritual, spatial and temporal aspects of 
landscape and nature. Overall the work responds to, and engages with, current 
concepts and concerns. I am deeply committed to the expression of an ecological 
spirit, whereby like fellow contemporary artists, I search to impart a sense of 
closeness to the land rather than a sense of custodianship. 
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Chapter 4: Exploring the surface 
My conceptualisation of what essentially constitutes spiritual, temporal and spatial 
depth in Nature has become more distilled, more profound and more nuanced 
over time. This has occurred as I have become more aware of the finely 
perceived depth of such sentiments in the work of the fellow artists. I have sought 
connections between the philosophy of Suzuki and others who similarly strive to 
express the intimate relationship between humans and the earth. Most 
importantly, as my work has taken form, my understanding of such sentiments 
and their impact on my methodology has deepened. As I have grown in my art 
practice, so the scope, sophistication and insight involved in my methodology 
have also grown. 
I have experienced the research methodology, as an exciting, dynamic 
phenomenon which has become enriched, as the style of my work has matured 
and increasingly become more a hallmark of a unique work practice. Robert 
Nelson captures the nature of an interactive dynamism, inherent in methodology, 
when, in reflecting on the relationship between medium and content, he writes, 
“the nature of medium and the force of the content are highly interactive, mutually 
influencing and potentially symbiotic or explosive.”81 This is the vein in which I will 
discuss the methodology underpinning this body of work. 
At the very beginning I chose a vantage point from which to position myself, as 
artist, with regard to land surfaces. This, I believed, would be the chosen vantage 
point for the complete body of work. At that time I considered three possible 
scenarios and their ensuing outcomes, but of course in reality the possible 
vantage points for viewing land surfaces are virtually limitless. I imagined that if I 
were to look skywards, I might perchance see an eagle which had soared 
towards the stratosphere and was poised, hovering, to scan land surfaces below. 
This creature would be able to survey the vast tracts of land beneath its gaze, the 
so-called skin of the planet, to perceive the slightest stirrings of even the tiniest 
earthbound creature and rapidly swoop to claim its bounty. The eagle possesses 
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awe-inspiring observational skills, which humans cannot hope to match with the 
naked senses. Our skills of visualisation have, however, enabled us to develop 
flight, telescopes and telescopic lenses with which to mimic the eagle’s prowess.  
Many contemporary artists, including John Olsen, have emulated the eagle and 
have approached land surfaces from an aerial vantage point.82 Indeed indigenous 
artists, including Emily Kngwarreye, have long portrayed land surfaces from 
above.83 I realised that one particular allure in adopting such a vantage point 
would be the vast tracts of surface which I could encompass in my work, but 
choosing this vantage point might possibly introduce a mood of custodianship into 
my drawings.  
I envisaged the earthbound creature, from the same imaginary scenario, to be a 
tactile being, immersed in the surface elements of the planet. It would intermingle 
with fellow creatures, competitively or peacefully, but certainly not wheeling, 
above all, circling with the mighty, solitary splendour of the eagle. This creature 
would be at one with the topographies of surface, rejoice at droplets of rain on 
parched soil and dwell in reciprocity with the land. Would I, as artist, desire a 
bond of intimacy with the land, such as Weldon, when she imagined herself so 
fused to the land as to become one with it?84 
A third alternative would, of course, be to adopt both approaches, combined, or 
sometimes aerial, sometimes earthbound. Docking sometimes adopts tilted aerial 
views of the landscape and at other times delights at being within the landscape 
in a very intimate association with the land.85 I chose to concentrate on a sole 
vantage point in order to create a tightly focussed exhibition and to enable a more 
in-depth study. I did however realise that, were I to choose an earthbound 
approach, there would be times, such as looking at surfaces under microscopy, 
when I would necessarily be looking from above and hence be ostensibly 
adopting a bird’s eye-view, regardless of an officially assigned vantage point. 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
82 See for example, John Olsen, All around the Harbour, 1963, oil on canvas on board, 
122.0 x 151.0cms, Private Collection, accessed May 14, 2014 
http://www.deutscherandhackett.com/node/26000007/ 
83 See for example Jennifer Isaacs, Australian Aboriginal Painting, (Chatswood, NSW: 
New Holland, 2002) 
84 Weldon, The Lake’s Apprentice, 
85 Shay Docking Song of the Earth and Sea, Shay Docking 1955 -1996. (Sydney: 
Macquarie University, 2011) 4.	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I decided to adopt the earthbound approach. To me land surfaces are dynamic 
interfaces, teeming with life. Curiosity was driving me to explore below the outer 
skin of the land and I had a deep penchant for viewing the land through a lens of 
cyanobacteria and stromatolites. Furthermore, I wished to experience, in depth, 
this fascinating way of viewing the land, favoured by many contemporary artists, 
although I realised indigenous artists had long taken this particular vantage point 
also. 
This choice prescribed the ensuing methodology. It seemed wise now, whilst 
remaining cognisant of the other approaches, to choose for my study, mostly 
contemporary artists whose vantage points in recent and current landscape work, 
would be similar to my own. This includes a group of SymbioticA artists, Wolseley 
and Docking with their love of geomorphology, Wallace and Weldon with their 
interest in Lake Clifton, and Möller, the creator of such scintillatingly witty 
sculptural installations and creator of genetic hybrids. 
I also chose Tomasetti, the only contemporary artist, whose work I have studied, 
who has recently chosen the aerial approach, as well as trekking on the ground. 
She flew over Milford Sound, photographing the peaks below. Nevertheless she 
presented much of the material as glimpses of single mountains, in the form of 
small fresco vignettes, as though focussing on them through a lens, (fig. 12). In 
this way these particular works appear closer and more intimate to a viewer than 
vast panoramas would have done, yet they retain the majesty of the mountains, 
as seen from above. Interestingly, Tomasetti skilfully deals with depth in these 
drawings in quite a traditional way and we see traditional perspective and look 
deep into mountain crags and gorges. This is not merely the skin of the planet 
which is revealed from her aerial vantage point, but Tomasetti is scintillating in 
her methodological ability to combine many different strands, be they conceptual 
or physical. In Through Surfaces Darkly (fig. 31) I too have sought to create a 
type of lens-like effect with the form A xylium applied to paper appearing like a 
view through a microscope. I discuss this later.  
As a direct consequence of my choice, I would now include the use of 
microcosms and extrapolate from these to land surfaces in general, employing 
the microcosms as visual, ontological metaphors. They would encapsulate the 
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role which balance plays at surfaces, a finely poised equilibrium of life within 
Nature, a necessary state for humans to maintain in a burgeoning technological 
age. My chosen microcosms would be stromatolites and cyanobacteria, each 
used as a lens through which to view surfaces and depth.    
Suzuki’s philosophy, as expressed in The Sacred Balance, is a conceptual cadre 
that I used to frame my work and philosophically underpin it.86 This cadre-like 
effect is reflected in the way I have structured the exegesis. I needed, as Möller 
does, to employ visualisation, based on previously acquired scientific knowledge 
and, like Wallace and other artists at SymbioticA, I would need to acquire 
microscope imagery to facilitate my work.  
As part of the research which followed, I set up a simple probiotic culture of A 
xylinum87 in my studio, (figs 14 & 15) to experience at first-hand the sculptural 
dynamism of aerobic microbes at surface interfaces. Probiotic cultures are 
composed of micro-organisms, such as one might purchase at a health store, so 
are completely safe if one handles them in a sterile manner. I was not able to visit 
sites in the oceans to observe cyanobacterial mats, hence this approach provided 
an alternative, pragmatic way of observing a similar effect. This would primarily 
act as a type of bespoke microcosm which would enable me to better visualise 
such micro-organisms. I discovered later that setting up smaller, similar 
preparations, seeded from the original culture, was to provide a fine, strong, 
cellulose material with interesting properties to be used as in Through Surfaces 
Darkly. 
I safely established the initial culture in a glass bowl and approached the 
microcosm, as artist, with a sense of confident but relaxed familiarity. I was soon 
looking at the creation of a brand new surface, which appeared and continued to 
grow at the junction between the pre-existing surfaces of liquid and air.88  This is 
reminiscent of what occurs across land surfaces and is most certainly related to 
the early steps in the establishment of stromatolite layers. In the bowl I was 
seeing a process which, like the cyanobacterial circadian rhythm, has occurred 
for millennia. 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
86 Suzuki, The Sacred Balance 
87 See Glossary 
88 Peters, photos of pellicle development, 2014 
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This simple exercise has informed my visual understanding of how cyanobacteria 
form their outer layers and the communal envelopes that protect their colonies, as 
they float in mats upon the ocean surface, prior to stromatolite formation. It was 
invaluable in providing important visual and ontological background to enhance 
my methodology. Suzuki speaks of the sacred in reference to balance in 
Nature.89 Early on I had adopted this concept into my work practice. Here in the 
bespoke microcosm I observed balance, being very simply, yet overtly, displayed 
in physical terms. The cellulose pellicle, once established by the microorganisms, 
seemingly by sheer alchemy, between the two pre-existent surfaces, was an 
example of perfect balance. It enabled the organisms to exist in equilibrium with 
their environment, deriving nutrient from the liquid beneath and life-giving gases 
from the air above, whilst co-existing in a state of symbiosis with the co-inhabiting 
yeast organisms, also present in the pellicle.  
This might be extrapolated, as visual metaphor, to refer to human existence. The 
cellulose pellicle in the bowl, just like a stromatolite layer, might be seen as the 
equivalent of the technologies which we produce and which enable us to 
successfully and happily thrive, in balance with our own place within the natural 
order. Should the balance of the pellicle (or of technology in the human scenario) 
be disturbed by ill-conception or over-production, survival of the creating 
organisms is direly threatened. I return to discuss cellulose pellicles later in this 
chapter when I discuss the methodology behind Through Surfaces Darkly. 
Once thoroughly satisfied with the choice of focus, direction and method, I set 
about sourcing stromatolite rocks to view, photograph and draw. At the Geology 
Department at Mt Helen, at Melbourne Museum and the Natural History Museum, 
London, I viewed a large variety of stromatolite samples, from diverse parts of the 
globe and from geological periods, ranging from contemporary samples of living 
stromatolites at Shark Bay to pre-Cambrian samples from 3.5 billion years ago, 
(see for example figs 16 & 17). These rocks had been expertly sectioned by 
museum specialists to reveal the stromatolite patterns on the inner faces to 
optimum advantage. Each band on the stromatolite represents one layer of bio-
mineralised proteoglycan90 and cellulose, the latter very similar in nature and 
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structure to the cellulose seen in the bowl. In many cases the rough sculpted 
outer surfaces of the museum rocks have been left intact, thus creating a 
fascinating contrast between these two types of surface, rough and smooth. As 
an artist it has been exciting to find this contrast presented in such close textural 
juxtaposition. I photographed and sketched the rocks and from this source 
material proceeded to complete the final drawings back in my studio. 
In the drawings the rocks are not immersed within a surrounding landscape. 
Presenting the stromatolites thus, free of other elements of landscape, served to 
stress their role as microcosms, defined as small or microscopic worlds, sufficient 
in their own right, but representative of the macrocosm. I left the rocks free to 
become the centre of the beholder’s undivided gaze. This is similar to Wallace’s 
presentation of the water droplets as discussed previously.91 I named the series 
Stromatolites 1-10, (see for example figs 22 & 23). This rather bland name is 
aimed at allowing viewers more interpretive freedom than might be the case if 
detailed scientific information was provided.  
I wished to free these rocks from their cloistered museum recesses, at least 
within my drawings. It was intended that the drawings be exhibited unframed, so 
the viewer would extrapolate beyond the edges of the paper without the 
intervention of a frame. I further intended many of the drawings to be exhibited in 
groups of at least four, each panel in the grid depicting a different face of the 
specific rock. In this way the viewer would enjoy a visual tour around each 
stromatolite, as their gaze scanned back and forth across the four panels. 
Initially my chosen medium for these drawings was silverpoint, chosen to mirror 
the same oxidation process which cyanobacteria themselves induce in their 
surrounding environments by virtue of the oxygen they generate. The hope was 
also that this oxidative process would, over time, imbue the drawings with a 
patina of the ancient, suggesting the original nature of the stromatolites. However 
after several months I began to create drawings in graphite and mixed medium, 
because no oxidative changes were becoming visible in the silverpoint drawings. 
Moreover with graphite I was better able to express the contrast between the 
rough outer surfaces and the finer lines on inner surfaces. This was because of 
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the greater potential for versatility of line-making and shading with graphite as the 
now chosen medium. 
I also used archival watercolour pencils in some of the drawings to lightly suggest 
subtle pastel shades in the rocks. These blended in effectively with the graphite. 
By lightly spraying the completed drawings with an archival fixative, I found that 
the watercolour markings assume an effect somewhere between full watercolour 
and non-watercolour pencil. 
I draw on hot-pressed Arches Aquarelle 300gsm. The graphite, against the 
smooth, simple background provided by this paper, created a dramatic effect. 
The range of pencils, hard to soft, enabled fine lines to exist alongside rich 
velvety tones. This revealed the contrasts in the rocks and enabled the optimum 
depiction of the deep mystery, residing in recesses within the rocks, with all the 
associated connotations of the spiritual, the ancient and the spatial. The recesses 
and hollows became for me a deep world full of Archaean mystery and offered an 
example of the interplay between “the force of content and the chosen 
medium.”92 
I have since that time used silverpoint, to desired effect, as a basic ground, 
underlying the graphite, representing the cyanobacterial circadian rhythm titled 
Rhythms of Light and Dark, (fig. 21). This has leant a very subtle silvery sheen to 
these works, just detectable and reminiscent of that which one sees on surfaces 
which are bathed in moonlight. It also continues the conceptual idea of layering 
and the mysteries of hidden layers beneath outer surfaces. This theme of layering 
has been a strong conceptual one, as well as a real physical theme, within this 
research. 
Both observation and visualisation are vital to my drawing process. The 
microcosm, set up to create the bacterial cellulose demonstrates how the two 
processes interact, as I create my work. I keenly noted every detail, observable to 
the naked eye, photographing all changes occurring in the amber liquid. 
Visualisation then became all I had to rely upon at that precise moment, where I 
could no longer perceive the process. I then visualised, with my mind’s eye, the 
microscopic organisms, A xylinum, as they went about creating nano-threads of 
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cellulose from their tiny nano-spinnerets. This visualisation process has been just 
as important to my research as the observation which I have been able to bring to 
the work. This has a distinct influence on the type of drawings produced. 
American artist, Eva-Maria Ruhl, is a scientific and botanical illustrator who has 
produced a set of drawings named the Pebble Collection, (2014) (fig. 18).93 The 
small pebbles are faithfully drawn in graphite and bear a very strong similitude to 
the original objects which she used as subject for her work. When one looks at 
the drawings one is impressed by the photorealism and the consummate drawing 
and illustrative skill of the artist in achieving this likeness. Ruhl created these 
drawings with the actual pebbles in front of her. There is no mystery surrounding 
their size. One immediately identifies them as being the expected size for a group 
of pebbles. All is totally familiar. One drawing in particular has a scale marker just 
in case there could be any shred of doubt at all. This marker is unobtrusively set 
among the pebbles, in the form of a chestnut, the size of which is clearly 
recognisable to all.   
By comparison I have set out to create ambiguity about the scale and the intrinsic 
nature of the stromatolites. To achieve this I have selectively changed aspects of 
the rocks, so they are no longer strictly authentic reproductions of what I initially 
observed. The drawings are almost faithful to the original rocks, however they 
could not be categorised as scientific drawings or illustrations. One vital 
ingredient of scientific and geological illustration is missing. That is the scale 
marker, obligatory to geologists. Having photographed the original rocks and then 
drawn from the photographs, also has a subtle effect. Even the camera lens will 
never produce an image which is totally faithful to the original object.    
On close assessment the viewer will notice the anomalies, namely the lack of 
scale indicator, the sometime visualisation involved and the sometime artistic 
licence taken with regard to mark-making. It is hoped that this methodology may 
lead the perceptive beholder to engage further and to ponder. Möller’s hybrid 
sculptures or the crazing in Tomasetti’s frescos similarly induce closer analysis by 
the viewer.  
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It should be noted however that I introduced no purposeful anomalies into the 
portrayal of the stromatolite layers in the rocks, since they are of paramount 
importance in conveying accurate information about age and time, like the rings 
on the girth of a tree. Metaphorically they also represent the serious matter of 
balance in Nature. I have attributed similar importance to the stromatolite layers 
as British landscape artist Chris Drury did in his Stromatolite Fossil Rubbing 
(2011), (fig. 30). He chose to emphasise the stromatolite layers in red ochre 
paint, applied to a white-washed surface.94 
The stromatolites that I drew, located as they are, in University and Museum 
collections, come with the specialised study by staff and curators so details of 
origin and age are known. Knowledge spills over into final drawings in many 
subtle ways. Informing myself always enriches observation and visualisation and 
promotes new ideas. The information is designed to remain unobtrusively in the 
background, yet it feeds into the methodology just as the pellicle producing 
culture was designed to do.  
Bohm discusses the process of creative thinking, expressing the belief that, in 
order to develop creative insights and to visualise in innovative ways, one needs 
to access new knowledge and to perceive the difference between this and former 
preconceived ideas. Then it is possible to have that vital flash of insight which 
leads to new visualisations.95 The conscious gathering of knowledge is not 
unique to my methodology, rather it is very much akin to the respective 
methodologies of all the artists to whom I refer in the exegesis. These artists are 
armed with an impressive wealth of information, artistic and scientific, which 
underpins their art practice and nurtures their visualisation. 
Rhythms of Light and Dark consists of a grid of repeating light and dark panels, in 
which each panel is similar. The panels contain subtle differences, detectable on 
closer examination. This work depicts cyanobacterial circadian rhythm, which has 
been a diurnal throb within the planet for 3.5 billion years and has been actively 
implicated in fashioning the earth’s surfaces and atmosphere.  
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Carmel Wallace has produced many works in serial form, consisting of 
photographs or prints on specific themes, such as Mapping the Waters Series 2, 
(2005).96 I am unaware of any work, by other artists, however, based on a diurnal 
rhythm such as Rhythms of Light and Dark, where the repetition of the panels is 
based on biologically and mathematically based deterministic fractal and cyclical 
patterns.  
Visualisation, cognitive imagery, based on my prior knowledge, reading and 
artistic intuition were drawn upon, as sources, in creating this work. I envisaged 
the panels as tangential sections cut through the photosynthetic tissue of a single 
cyanobacterial cell. These sections have, of course been flattened and hugely 
magnified in producing the drawings. Again I remain unconcerned by the 
omission of scientific protocol, concerning scale and yet again the purpose is to 
bemuse. 
The white circular shapes in each of the “light” panels, symbolise photosynthesis 
and the channelling of white light into the cell, as seen in a cross section of one of 
the cell’s light- harvesting antennas. The reflected green light refers to that 
wavelength of visible light not required in photosynthesis. The lines and other 
shapes on the surface show that the cell contains interconnecting routes, made 
up of fine, nano-sized fibrils along which chemical messages and cellular traffic 
flow. Such sites are absolutely abuzz with life- giving activity during daylight 
hours.  
In seeking the precise nuance of green that I envisaged, I was mindful of Wallace 
experimenting with the eosin dye until she achieved just the shade of pink which 
she desired, when creating Lake Life #1-14. In the “light” panels I wished to 
portray the freshness of daytime, the dancing of sunlight on surfaces alongside 
the energy associated with photosynthesis. I persevered until I achieved a clear, 
fresh tone, expressing the desired effect. 
The “dark” panels took longer to establish. I first thought it would be effective to 
create minimalist black panels, but this would blanket out the cells altogether. Of 
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course the “dark” phase is a period of rest, but the cell carries out activities, just 
as human cells repair and grow during sleep. What was required was to convey a 
cell, simultaneously at rest from photosynthesis, yet at work with cell business, to 
convey the fact that the throb of the circadian rhythm never ceases. This, whilst 
being an actuality, also visually underpins the very strong temporal theme in the 
body of work. 
I studied the work of Susan Schwalb, who uses silver point and acrylic, in a 
contemporary approach to silver point medium in Interlunar Vibrations VII, (2011), 
(fig. 19).97 Initially I tried charcoal and silver point, also a non-traditional usage of 
the medium. The contrast was harsh and “the interplay of medium with the force 
of content was explosive” and unsatisfactory.98 Then I turned to the combination 
of silverpoint with graphite and I achieved exactly the effect I had been seeking. 
This combination portrayed a delicate cell surface bathed in moonlight. 
Interestingly in reviewing these particular drawings I realised that, whilst I was 
depicting a microcosm in Rhythms of Light and Dark, (Fig. 21) the drawings 
actually have attributes of a topographical map, laid flat for the viewer to navigate. 
This became particularly evident to me in an early lithograph where I had made of 
such a cross section. However these are not simply to be seen as flat surfaces 
because I have introduced layering, seen from above, to show that the cell 
consists of ever deeper layers. I realised that even while portraying a 
microcosmic surface one can create an image from an overhead aspect similar to 
an eagle’s eye-view. So categories of approach are never really mutually 
exclusive and even looking down from above through a microscope, or simply 
looking down onto the microcosmic cellulose surface in the bowl may assume 
attributes of an eagle’s eye-view and often might appear to be such in the 
finished work. 
Wolseley is profoundly interested, as am I, in surface interactions between 
inorganic and organic entities of landscape. A hallmark of his methodology is the 
practice of burying drawings and paintings beneath the soil surface, allowing 
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interesting reactions to occur, which become apparent once he has retrieved the 
work, caressed by the earth itself.99 The artist Chris Drury similarly calls our 
attention to the beauty of these ancient forms by working with simple rubbings of 
stromatolites, (fig. 30).100 Wolseley, like Drury, sees his immersion in the 
landscape as integral to his methodology and creates brushings and rubbings 
from the actual elements of the earth. He brushes his works against the char of 
burnt trees, bush foliage or found charcoal.101 It can also be suggested here that 
both artists are therefore evoking a sense of the spiritual nature of the earth 
directly and tangibly into their work. 
I sought to invite Nature into my work in similar vein. I set about producing a rust 
print, thereby to depict the reactions of oxidation and bio-mineralisation of 
cyanobacteria at surfaces, prior to stromatolite layer formation. I subjected a large 
sheet of steel to the wintry elements outside my studio. However Serendipity 
intervened. I had seeded some of the pellicle-producing probiotic culture into 
medium in a small, sterile cylindrical jar. To my great excitement, I discovered 
that these organisms produce pellicles of cellulose exactly the size of their 
container, (fig. 15). The artist can create cellulose in bespoke sizes and shapes. 
When I placed this circular pellicle on a sheet of green card to dry, it absorbed the 
green from the surface, internalising the colour as it dried.  
It became possible now to grow pellicles of small vignette-size and place them on 
the sheet of rusted steel, to explore the outcome and to thus replicate the actual 
bio-mineralisation process of cyanobacteria as they form layers in stromatolites. I 
achieved interesting nuances of rust and steel, which, as with the green dye, 
became internalised within the cellulose. The work Through Surfaces Darkly was 
born. I stuck the vignettes of papery, cellulose material onto squares of Arches 
with archival rice paste and proceeded to press them, (fig. 31). 
They suggest views through a lens into the bio-mineralisation process itself. 
However whilst Tomasetti’s vignette-shaped frescoes reveal exquisitely fine 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
99 Wolseley, Buried Painting. Mt Gambier, 1991-1992 in Grishin, John Wolseley Land 
marks III, 112. 
100 Drury, Stromatolite Rubbing, Cradle of Humankind, accessed January 15 2015, 
http://chrisdrury.co.uk/waves-of-time-an-article-for-art-south-africa-magazine/ 
101 See for example, Wolseley, 28 Different trees drawn by their own charcoal, 1980, in 
Grishin, John Wolseley Land marks III, 112. 
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detail, these cellulose vignettes show muted colour. We are indeed looking 
through a “glass darkly.”102 Where one would expect a lens to sharply focus on 
greater detail, one sees oneself visually following a humbling visual pathway into 
one of Nature’s mysteries, still awaiting full human understanding. These 
cellulose discs are in fact the essence of the actual process. Like Wolseley, I 
have invited Nature directly into this work. These panels with only muted 
definition serve to balance the drawings in the other components making up the 
body of work, where much more detail, in the form of line work, suggests a 
multitude of busy surface reactions. In Through Surfaces Darkly there is “a 
harmonious mutuality and a true symbiosis between the medium and the force of 
content.”103 There is a hint that this work has, both physically and conceptually, 
also experienced Nature’s caress. 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
102 1 Corinthians 13:12 
https://www.biblegateway.com/passage/?search=1+Corinthians+13%3A12&version=KJV 
103 Nelson, Pressure on the Poetic, 5.	  
	  	  
	  
39	  
Chapter 5: Conclusion 
The land, with its infinite planes, surfaces, outer skin and subterranean layering, 
has afforded me a fertile and visually exciting research area just as it does for the 
other artists discussed in connection with this research project. It is profoundly 
complex from every angle. As well as being immersed in space time and bearing 
the birth scars of original reactions within space, the surfaces of our planet also 
directly embrace sequential time and simultaneously express visual and cultural 
evidence of the most ancient and the most contemporary, coexisting along a 
linear timeline. The innate complexity of the land is to be found in pockets of 
steadfastness, in the form of visually fecund and ecologically enduring surfaces 
such as stromatolites, existing right alongside the contemporary, and the rapidly 
evolving.  
I have found it useful in the research project to view the land and its surfaces 
through a lens of cyanobacteria and stromatolites. This choice has been highly 
effective in that it has allowed me to neatly capture both the oldest and the 
freshest temporal aspects of our planet’s surfaces, as well as to express a sense 
of the essentials of ecological balance in Nature and the need for serious 
ecological mindfulness, a trait also poignantly, sensitively and compellingly 
expressed in the work of many of the contemporary artists discussed in the 
previous chapters of the exegesis.  
By engaging with stromatolites I have been able to tap into a research, whereby I 
have considered the dramatic and artistic tension inherent in the biologically 
fraught interactions which are occurring every microsecond between living 
organisms and inorganic land elements, as they synergistically shape our land 
surfaces. Like Wallace, I have meaningfully considered the macroscopic and the 
microscopic. 
I have been able to visually explore the two dimensional and three dimensional 
planes and sculpted surfaces of stromatolites and to engage with important 
spiritual aspects of the land and its many - layered surfaces, all the while 
exploring that concept of a sense of place, so important to a sense of human 
belonging in nature. Like the other artists whose work I have discussed, I have 
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visually delved into the very essence of spatial, spiritual and temporal depth with 
reference to the land and to Nature itself. 
The use of microcosms has provided a further meaningful method of approach in 
order to visually and philosophically depict a sense of what are at once the most 
ancient and the most contemporary aspects of the land’s complexity. In the 
course of the research I have discovered the potential of the microcosm afresh 
and felt the power of its use as visual metaphor when aptly applied. This usage 
placed my body of work well within contemporary art practice where many of the 
artists, discussed in this work, also effectively use microcosms and metaphor to 
explore the land. 
The first microcosms I used were the stromatolites and the cyanobacteria which 
played a major role in their own right and served as metaphors throughout the 
entire written research and the body of drawings. To my delight this adoption of 
the microcosm, as a conscious means of exploring land surfaces, led to a period 
at the end of my research where my curiosity led me to explore the cellulose 
formed by A xylinum, a bacterial aerobic cousin of contemporary cyanobacteria.  
These bacteria form a stable platform of cellulose at liquid air interfaces wherein 
they can survive and, as a motile bacteria, move down nano-threads of cellulose 
to derive nourishment from the liquid medium beneath the cellulose scaffold. 
They can then move back up the same fine threads to derive the required gases 
from the air above the platform. This became a very apt microcosm in my body of 
work to emulate the similar features found in the world of cyanobacterial ocean 
mats. Being similarly motile, cyanobacteria are able to move to stromatolite 
surfaces in order to gain sunlight and necessary gases from the atmosphere and 
then to move down to positions where they can derive dissolved nutrients from 
their watery, ocean environment. The mineralised stromatolite layers, also formed 
by the bacteria themselves, functionally mirror the cellulose layers formed by A 
xylinum, in that they form a stable platform and safe residential haven for the 
cyanobacterial microorganisms at air and water interfaces.  
Throughout the early parts of the research I had been searching for apt ways of 
visually expressing the phenomenon of mineralisation reactions between 
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cyanobacteria and inorganic minerals in forming the all-important stromatolite 
layers. So when I realised the close similarities between the functioning of the two 
microorganisms, A xylinum and cyanobacteria, I decided to simulate the 
mineralisation process by using discs created by A xylinum, which were 
subjected to a reaction with rusted steel and other colours after their formation, a 
process which produced some beautiful muted tones which had become 
internalised in the resulting paper discs.  
A further effective use of the A xylinum was to express the sense of ecological 
balance inherent in the natural world, a balance humankind should be mindful of 
in order to preserve the essential process and harmony of the natural world. The 
particular microcosm I set up in the large spherical bowl, along with the 
stromatolites, allowed me to personally experience in tangible, visual terms the 
essence of David Suzuki’s philosophy of balance in Nature, an essential 
philosophy underpinning and conceptually framing the entire research project in 
its very essence. 
As mentioned in the introductory chapter, this research has become an 
exhilarating visual and conceptual dance with life itself, across many surfaces, 
where I have been privy to many of Nature’s secrets. Nature and the world of 
surfaces, where cyanobacteria and A xylinum reside, with their many fascinating 
reactions and potential applications, already inveigles me and fills me with the 
urge to read more, to write more, to draw more and to research more in order to 
continue a dance with life across the same or other future surfaces. 
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Fig.1 Biological Science, Cyanobacterial colonies under magnification by light 
microscope. Accessed March 11, 2014, http://biologicalscience.info/cyanobacteria/ 
Fig. 2. Department of Geology, University of Maryland, Live Stromatolites at Shark Bay 
WA Accessed February 8, 2014, 
http://www.geol.umd.edu/~tholtz/G331/lectures/331arche.html 
Image removed for copyright purposes.
Image removed for copyright purposes
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Fig. 3. Carmel Wallace. Thrombolites Lake Clifton # 4, accessed January 29, 2014, 
http://www.news.uwa.edu.au/201210095073/events/adaptation-brings-thrombolites-
gallery 
Fig. 4 Shay Docking, Lacuna – Volcano with Double Crater and Cone, 1968, pencil, 20 x 
22cm accessed March 10, 2015, http://www.bridgetmcdonnellgallery.com.au/docking-
shay/lacuna-volcano-with-double-crater-and-cone-1968/ 
Image reproduce here with permission of the artist - Copyright remains with the artist.
Image removed for copyright purposes
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Fig.5. John Wolseley. A Natural History of Sand dunes – Arrerente Desert. 1992 – 93 
Watercolour, gouache, graphite and ink on paper, 86.00 x 141.5 cm. Private collection. In 
Sasha Grishin, John Wolseley, Landmarks 111, Port Melbourne, Thames and Hudson, 
2015. 
Fig.6. John Wolseley. Edge of the Desert - Roedinga Range, 1992-1993. Colour 
lithograph, 72.5x95.5cm, ed 36/50. National Gallery of Victoria. 
Image removed for copyright purposes
Image removed for copyright purposes
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Fig.7. John Wolseley. The Dune remains the same only the margins change, from the 
Simpson Desert Survey, 1992-93. Ink, paper, lithograph, printed in colour inks from 
multiple plates, overlaid with two sheets of paper, ed. 44/45, 55.0x84.8cm. Printed by 
Kim Westcott. National Gallery Australia.  
Image removed for copyright purposes
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Fig.8. Carmel Wallace Lake Life #11 (Detail) from the Lake Life series #1-14, SymbioticA 
Adaptation Research Project, WA, 2010. Water droplet from Lake Clifton after 
evaporation (stained with Eosin dye). Digital archival print edition of 20. Accessed 
February 2, 2014, http://carmelwallace.com/symbiotica/carmel-wallace_exhibition-image-
3b-final_dye-on-slide-2/ 
Fig.9. Carmel Wallace, Water droplet #16, 2010. Photograph under microscope, as part 
of the SymbioticA WA Adaptation Project, accessed January 28, 2014, 
http://carmelwallace.com/symbiotica/6-lake-clifton-water-1sept10016/ 
Image reproduced with permission from the artist. Copyright remains with the artist.
Image reproduced with permission from the artist. Copyright remains with the artist.
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Fig. 10. Vera Möller. Spotted Leatherings, (detail) of installation Fictional Hybrids, Stour 
Valley Arts, 2011. In Ian Bride, Vera Möller Fictional Hybrids. Challock, Kent: Stour 
Valley Arts, 2012. 
Fig.11. Vera Möller. Liquilumber, 2013. Oil on linen, 199.5x167.8cm. Sophie Gannon 
Gallery, South Yarra, Victoria, May 2013. Accessed May 10, 2015. 
http://www.sophiegannongallery.com.au/exhibitions/exhibitions-past/view/1586/2013-
may-vera-mller-liquilumber 
Image removed for copyright purposes
Image removed for copyright purposes
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Fig.12. Sarah Tomasetti, Peak Melt Set V, 2014. Oil and encaustic on fresco plaster, 
19.5x25.5cm, accessed August 5, 2014,	  http://sarahtomasetti.com.au/exhibitions/quiet-
disquiet.html 
Fig.13. Sarah Tomasetti, Across Lake Ohau (Olivia’s Painting), 2013. Oil on fresco 
plaster 100x100cm. Private collection, accessed August 10 2014, 
http://sarahtomasetti.com.au/exhibitions/scattering.html 
Image reproduced with permission from the artist. Copyright remains with the artist.
Image reproduced with permission from the artist. Copyright remains with the artist.
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Fig.14. Laraine Peters. Microcosm: A xylinum Pellicle in Glass Bowl, pellicle diameter 
20cm. Pellicle grown and photographed by artist after seven days in medium, December 
2014. 
Fig. 15. Laraine Peters, Pellicles growing in glasses ready for the colouring/drying 
process and use as discs in Through Surfaces Darkly. Pellicles displayed here have 
been in the medium for 9 days. Photographed by the artist, 2015. 
Image removed for copyright purposes
Image removed for copyright purposes
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Fig.16. Prepared and polished sample from a late Triassic Cotham marble lens from 
Bristol. Photograph by artist at Natural History Museum London, courtesy of curator, Dr 
Peta Hayes. Photographed by artist, 2013. 
Fig.17. Prepared and polished sample from the stromatolite collection at Melbourne 
Museum, courtesy of the collection curator, Dr Rolf Schmidt. Photographed by Daniel 
Peters, 2012. 
Image removed for copyright purposes
Image removed for copyright purposes
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Fig. 18. Eva-Maria Ruhl, Pebble Collection / Shades of Gray. 2014. Pencil and graphite 
dust, 12.7 x 17.7cm. Private collection. Accessed June10, 2014 
https://evamariaruhl.wordpress.com/2014/04/21/pebble-collection 
Fig.19. Susan Schwalb. Interlunar Vibrations VII, 2011. Silverpoint and acrylic on wood. 
30.5x30.5cm, held for sale at Gerald Peters Gallery, Santa Fe. Accessed September 16, 
2014, https://www.artsy.net/susan – schwalb-interlunar-vibrations-vii 
Image removed for copyright purposes
Image removed for copyright purposes
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Fig.20. Laraine Peters, Stromatolite 3, 2014, detail. Graphite on Arches Aquarelle 
300gsm hot pressed paper, sheet 29 x38cms. Photographed by Ian Hill 2015. 
Fig.21. Laraine Peters, Rhythms of Light and Dark. 2015. Silverpoint, graphite and mixed 
medium on Arches Aquarelle hot pressed 300gsm paper. Panel 160x180cm (Each sheet 
19.5 x29 cm.) Photographed by Ian Hill 2015. 
Note: Work exhibits elements of deterministic fractals and stochasticity. . 
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Fig. 22. Laraine Peters. Stromatolite 3, 2014. Graphite on Arches Aquarelle 300gsm hot 
pressed paper, panel 62x82cm. Samples sourced and photographed by the artist at the 
Natural History Museum London. Collection made available, courtesy of Dr Peta Hayes. 
Photographed by Ian Hill 2015. 
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Fig. 23. Laraine Peters. Stromatolite 4, 2014 Graphite and watercolour on Arches 
Aquerelle, 300gsm, hot pressed paper, 62x82cm. Stromatolite sample photographed by 
the artist at the Natural History Museum, London. Collection made available courtesy of 
Dr Peta Hayes. Photographed by Ian Hill 2015. 
Grid of drawings in graphite and watercolour pencil of various aspects of a stromatolite. 
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Fig. 24. Laraine Peters. Stromatolite 2, 2014. Graphite and watercolour pencil, 94x38 
cm, on arches Aquarelle 300 gsm paper. Stromatolite sample photographed by the artist 
at the Natural history Museum, London. Collection made available, courtesy of Dr Peta 
Hayes. Photographed by Ian Hill 2015.  
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Fig. 25. Laraine Peters. Stromatolite 1, 2014. Graphite and watercolour pencil on Arches 
Aquarelle 300gsm hot pressed paper, 94x38cm. Stromatolite photographed by the artist 
at the Natural History Museum, London. Collection made available, courtesy of Dr Peta 
Hayes. Photographed by Ian Hill 2015.  
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Fig. 26. Laraine Peters, Stromatolite Patterns 2, 2014, detail. Graphite and watercolour 
pencil on Arches Aquarelle 300 gsm hot pressed paper, sheet 15 x 20cm, installation 
variable. Sample photographed by the artist from the stromatolite collection in the 
Geology department Federation University. Collection made available, courtesy of Dr 
Stephen Carey. Photographed by Ian Hill 2015. 
Fig.27. Laraine Peters, Stromatolite Patterns 3, 2014, detail. Graphite and watercolour 
pencil on Arches aquarelle 300gsm hot pressed paper, sheet, 15 x 20cm. Installation 
variable. Drawing taken of the surface of a sample of living stromatolite from Shark bay, 
WA. Sample photographed by the artist at the Natural History Museum, London. 
Stromatolite collection made available courtesy of Dr Peta Hayes. Photographed by Ian 
Hill 2015. 
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Fig. 28. Laraine Peters, Stromatolite Patterns 4, 2014, detail. Graphite, watercolour 
pencil and Senelier ink on Arches Aquarelle 300gsm hot pressed paper, sheet 15 x 
20cm. Installation variable. Stromatolite sample sourced and photographed by the artist 
at Geology department, Federation University. Stromatolite collection made available 
courtesy of Dr Stephen Carey. Photographed by Ian Hill 2015. 
This particular stromatolite sample is remarkable for its incorporation of Manganese 
dioxide. 
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Fig. 29. Laraine Peters, Stromatolite Patterns 1, 2014, detail. Graphite and watercolour 
pencil on Arches Aquarelle 300gsm hot pressed paper, sheet 15 x 20cm, installation 
variable. Stromatolite sample sourced and photographed by the artist Geology 
Department, Federation University, stromatolite collection made available courtesy of Dr 
Stephen Carey. Photographed by Ian Hill 2015. 
 
 
Fig.30. Chris Drury, Stromatolite rubbing, 2011. Chris Drury blog entry posted December 
23, 2011 accessed February 12, 2015 
http://chrisdrury.blogspot.com.au/2011/12/stromatolites-rubbing.html  
The rubbing is of a stromatolite at the Cradle of Humankind, South Africa. 
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Fig. 31. Laraine Peters, Through Surfaces Darkly, 2014-2015, detail, single panel 14.5 x 
9cm, installation variable. Single cellulose pellicle, subjected to rust and other colour 
mediums then dried, pressed and attached with archival rice paste to Arches Aquarelle 
after growth in the initial, nutritive culture medium. Photographed by Ian Hill 2015. 
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Glossary 
Acetobacter xylinum, (A xylinum) *** 
Aerobic bacterium that produces cellulose. 
Autotrophic * 
Using energy derived from chemical processes. 
Bacterial pellicle + 
A bacterial growth in the form of a sheet on the surface of a liquid medium. 
Bio-mineralisation * 
A mineralization process carried out within a living organism. 
Biotechnology * 
The use of advanced genetic techniques to construct novel plant and animal strands. 
Cellulose * 
A polysaccharide that consists of a long unbranched chain of glucose unit 
Cyanobacteria * 
A phylum consisting of two groups of photosynthetic eubacteria…Both groups obtain 
their food by photosynthesis in a manner very similar to that of green plants and true 
algae, producing oxygen in the process. All the blue-green bacteria contain the 
photosynthetic pigment chlorophyll a plus accessory proteins called 
phycobiliproteins….Blue-green bacteria are unicellular but are sometimes become joined 
in colonies or filaments by a sheaf of mucilage. 
Deterministic fractal ±± 
Deterministic models account for the occurrence of autonomous circadian oscillations. 
These are extended to cyanobacteria. 
Endo-symbiotic theory * 
A theory devised by US biologist Lynn Margulis (1938) that... free living aerobic bacteria 
and photosynthetic cyanobacteria became incorporated inside larger nucleated 
prokaryotic cell. 
Eubacteria * 
One of three major domains of living organisms, comprising aerobic and anaerobic 
bacteria, occurring in virtually all habitats.  
Gliding motility ## 
In bacteria gliding is defined as the movement of a cell on a surface in the direction of the 
long axis of the cell. 
Glycoprotein * 
A carbohydrate linked covalently to a protein. 
Kingdom * 
In traditional classification systems, the highest category into which organisms are 
classified.  
Mesosome * 
An organelle of bacteria that appears as an invagination of the plasma membrane and 
functions either in DNA replication and cell division or excretion of co-enzymes. 
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Microcosm + 
A community or other unity that is an epitome of a larger unit. 
Microorganism * 
Any organism that can be observed only with the aid of a microscope 
Oncolite ++ 
A spherical stromatolite that usually grows around a fragment of detritus such as a shell 
or a grain of sand 
Organelle * 
A minute structure within a eukaryotic cell that has a particular function. Examples of 
organelles are the nucleus, mitochondria and lysosomes. 
Proteoglycan * 
One of a group of glycoproteins found in the matrix of connective tissue, consisting of a 
polysaccharide chain bound to a small protein unit. 
Photosynthesis * 
Chemical process by which green plants and other phototrophs synthesize organic 
compounds from carbon dioxide and water in the presence of sunlight. 
Prokaryote * 
Any organism in which the genetic material is not enclosed in a cell nucleus. 
Space-time ** 
A geometry that includes three dimensions and a fourth dimension of time 
Stochastic** 
any process in which there is random variable 
Stressosome # 
Bacterial complex that responds to environmental changes by signalling a protein partner 
switching. 
Stromatolite * 
A structure in calcareous rock consisting of concentrically laminated masses of calcium 
carbonate and calcium magnesium carbonate. 
Sources used here are indicated as:- 
*** McGraw Hill dictionary of scientific and technical terms, 6th ed., New York: McGraw 
Hill 2003. 
** Oxford Dictionary of Science. 6th ed., New York: Oxford University Press, 2010. 
* Oxford Dictionary of Biology 6th ed. London: Oxford University Press, 2008.
+ Merriam – Webster. www.merriam-webster.com/dictionary/ 
++ The Free Dictionary.  www.thefreedictionary.com/oncolite. 
# Springer, link.springer.com/article/10.1186%8f1752.0509-7-3 
## Gliding Motility in Bacteria: insights from studies 
www.ncbi.nlm.nih.gov/pubmed/10477310. 
± Bioetymology accessed May 14, 2015, 
Bioetymology.blogspot.com/2011/10/thrombolite.html. 
±± Circadian rhythms and molecular noise. Universite libre. 
www.ulb.be/Sciences/utc/ARTICLES/2006_Gonze_Chaos.pdf 
	  	  
	  
63	  
Bibliography 
Alderson, Amanda. Adaptation. Perth: University of Western Australia, 2012. 
Accessed November 14 2013. 
www.amandaalderson.com/images/curate/Adaptation-catalogue.pdf 
Anderson, Peter and Kate Ballis. “In Studio: John Wolseley.” National Gallery of 
Victoria Magazine. (January, February 2015): 34-41. 
Anker, Suzanne. “The Beginnings and the Ends of Bio Art.” Artlink 34, no3 
(September 2014). Accessed January 10 2015. 
www.artlink.com.au/articles/4182/the-beginnings-and-the-ends-of-bio-art/.  
Bible. KJV. Accessed October 12 2014. 
https://www.biblegateway.com/passage/?search=1+Corinthians+13%3A12
&version=KJV 
Bohm, David. On Creativity. Edited by Lee Nichol. London: Routledge Classics, 
2004.  
Bride, Ian et al, Vera Möller Fictional Hybrids. Challock, Kent: Stour Valley Arts, 
2012. 
Catts, Oron. “Synthetic Flow.” Entry posted September 3 2010 in Synthetic 
Aesthetics, Accessed September 9, 2013. 
http://syntheticaesthetics.org/residents/iwasaki-catts  
Clemens, Justin. “Solopinks and Monoeyes.” In Ian Bride et al, Vera Möller 
Fictional Hybrids. Challock, Kent: Stour Valley Arts, 2001, 7-17. 
Cooke, Stuart. “Remembering Romanticism, Negating Negativity on Kate Rigby’s 
Ecopoetics,”Australian Humanities Review, Issue 42, (2007). Accessed 
February 10 2015 
http://www.australianhumanitiesreview.org/archive/Issue-August-
2007/EcoHumanities/Cooke.html  
Docking, Shay. Song of the Earth and Sea, Shay Docking 1955 -1996. Sydney: 
Macquarie University, 2011. 
Drury, Chris. “Waves of time” (2012) Accessed January 15, 2015. 
http://chrisdrury.co.uk/waves-of-time-an-article-for-art-south-africa-
magazine/ 
_____ “Layers of Time and Waves of Event” blog entry posted October 26, 2011, 
accessed March 5, 2015, http://chrisdrury.blogspot.com.au/2011/10/layers-
of-time-and-waves-of-events.html 
Dyer, Betsey Dexter, A Field Guide to Bacteria. Ithaca, NY: Cornell University 
Press, 2003.  
Golden, Susan S. et al. “Cyanobacterial Circadian Rhythms.” Annual review of 
Plant Physiology and Plant Molecular Biology 48, (1997): 327-354.   
	  	  
	  
64	  
Gonze, Didier, et al. “Modeling Circadian Clocks: Roles, Advantages and 
Limitations.” Central European Journal of Biology, no. 5, (2011): 712-29. 
Grishin, Sasha. “John Wolseley’s Wild Heart.” Art Collector, Issue 53: (July-
September 2010). Accessed May 11 2014. 
http://www.artcollector.net.au/CollectorsDossierJohnWolseleysWildHeart  
_____ John Wolseley: land marks II. Fishermans Bend, Vic.: Craftsman House, 
2006. 
_____ John Wolseley: land marks III. Port Melbourne, Vic.: Thames and Hudson, 
2015. 
Hassan, Ihab. “Painting a Continent - or Nothing. A Personal Essay on a Theme 
in Contemporary Art.” Religion and the Arts 8, 2 (2004): 159-173.  
Hay, Pete. “Nature Culture: Merging Principles on the Skullbone Plains.” The 
Skullbone Experiment: A Paradigm of Art and Nature. Hobart: Tasmania 
Land Conservancy, 2013, 6-8. 
Ibarra, Yadira, Frank A. Coretti, Sarah Greene and David Bottjer. “Microfacies of 
the Cotham Marble: A Tubestone Carbonate Microbiolite from the Upper 
Triassic, South Western UK.” Palaios 29, no.1 (2014): 1-15. 
Isaacs, Jennifer. Australian Aboriginal Painting, (Chatswood, NSW: New Holland, 
2002) 
Iwasaki, Hideo. “Synthetic Biology, Biogenic Timestamp.” Entry posted December 
18 2010 in Synthetic Aesthetics Accessed February 12 2014. 
http://syntheticaesthetics.org/residents/iwasaki-catts  
Johung, Jennifer. “Vital Maintenance TC&A”. Artlink 34, no. 3 (2014): 46-49. 
Klepac, Lou. Shay Docking Drawings. Sydney: Beagle Press, 1990. 
Knoll, A.H. Life on a Young Planet: the first 3 billion years of life on earth. Ithaca: 
Cornell University Press, 2003. 
Knudtson, Peter and David Suzuki. Wisdom of the Elders: honoring sacred native 
visions of nature. Sydney: Allen and Unwen, 1992. 
Louv, Richard. Last Child in the Woods: Saving our children from nature-deficit 
disorder. London: Atlantic, 2010. 
MacColl, Robert. “Cyanobacterial Phycobilisomes.” Journal of Structural Biology 
124 (1998): 311-334. 
MacZulak, Anne. Encyclopedia of Microbiology. Michigan: Facts on File, 2011. 
McGraw Hill Dictionary of scientific and technical terms, 6th ed. New York: 
McGraw Hill, 2003. 
	  	  
	  
65	  
Margulis, Lynn and Dorion Sagan. What is Life? Berkley: University of California 
Press, 2000.  
Miller, Arthur J. Einstein, Picasso and the Beauty that Creates Havoc. New York: 
Basic Books (Perseus) 2001. 
Murdoch, Anna. “Shay Docking on the Creative Gift of Women.” The Age, 
6/8/1964, 8. 
Nelson, Robert. The Spirit of Secular Art. A History of Sacramental Roots of 
Contemporary Artistic Values. Melbourne: Monash University e press, 
2007. Accessed September 15 2014. 
http://books.publishing.monash.edu/apps/bookworm/view/The+Spirit+of+S
ecular+Art/128/xhtml/cover.xml  
 _____ “Good Vibrations to Test the Retina.” The Age 16.11.2002, accessed 
January 28, 2014 
http://www.theage.com.au/articles/2002/11/15/1037080914574.html 
 _____ “Pressure on the Poetic: the politics of the next reverie in the studio.”  
Australian Council of University Art and Design Schools, 2014. Accessed 
November 3 2104. http://acuads.com.au/conference/article/pressure-on-
the-poetic-the-politics-of-the-next-reverie-in-the-studio/  
Nobles, David R, Dwight K. Romanovicz and Malcolm Brown Jr.  “Cellulose in 
Cyanobacteria. Origin of Vascular Plant Cellulose?” Plant Physiology 172, 
no. 2 (2001): 529-542. 
Pandilovski, Melentie. “The Bio-Tech Species.” Artlink 34, no. 3 (2014): 16-23. 
Posada, Rudolfo. Tower Hill and other Volcanoes. A survey. Warnambool, Vic: 
Warnambool Art Gallery, 1987. 
Riding, Robert. “Marrying Stromatolite Perpectives: 3500 Million Years of History 
and a Century of Research.” Abstract Volume and Guide to Field 
Excursions, 29-30, 52-56. Geology of Stromatolites, International 
Kalkowsky Symposium, Gottingen Germany, October 4 – 11, 2008. 
_____ “Microbial Carbonates: Processes and Products in Time and Space.” 
International Sediment logical Congress, Fukuoko, Japan, August 27 – 1 
September, 2006. 
Rigby, Kate. Topographies of the Sacred: The poetics of place in European 
Romanticism. Charlottesville: University of Virginia Press, 2005. 
Root-Bernstein, Robert and Michele Root-Bernstein, “Artistic Scientists and 
Scientific Artists: The Link Between Polymathy and Creativity,” in 
Creativity: From Potential to Realization, edited by Robert Sternberg, 
Elena Grigorenko and Jerome Singer, 127-151. Washington D.C.: 
American Psychological Association, 2004.  
	  	  
	  
66	  
Simpson, Andrew. Song of Earth and Sea: Shay Docking (1955 – 1996). Sydney: 
Macquarie University, 2011. 
Suzuki, David. The Sacred Balance. Sydney: Allen and Unwen, 2008. 
Tacey David. Edge of the Sacred, Jung, Psyche, Earth. Switzerland: Daimon, 
2009. 
Tomasetti, Sarah. Creative Arts research seminar, Federation University, 
Ballarat, September 17, 2014. 
Toscano, Maurizio. “Surface of last scattering.” Exhibition essay, accessed May 
20, 2014 http://sarahtomasetti.com.au/exhibitions/scattering-essay.html 
Tacey, David. Edge of the Sacred. Jung, Psyche, Earth. Revised ed. Einsiedeln, 
Switzerland: Daimon, 2009. 
Wallace, Carmel; Weldon, Annamaria. Amanda Alderson, symbioticA Biological 
Arts Adaptation Catalogue, 2012. 
Weldon, Annamaria. The Lake’s Apprentice. Perth: University of Western 
Australia, 2014. 
Whitton, B.A. and M. Potts. The Ecology of Cyanobacteria: their diversity in time 
and space. Netherlands: Springer, 2000. 
Wiegel, Juergen, and Michael W.W. Adams.Thermophiles. The Keys to Molecular 
Evolution and the Origin of Life. London: Taylor and Francis, 1992. 
Ziegler, Christine. “Structural Investigation of the Stressosome Complex.” 
Universität Regensburg. Accessed June 16 2014. http://www.biologie.uni-
regensburg.de/Biophysik2/Ziegler/Research/  
 
